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THE AIGA oll CUTS OPERATING COSTS 


Tune in. 


U* THE Texaco Alcaid, Algol or Ursa Oil 

recommended for your particular com- 
pressors and operating conditions, and you'll 
enjoy peak efficiency plus rock-bottom operat- 


ing costs. 


Texaco Alcaid, Algol and Ursa Oils are 
specially processed to free them of impurities 
that form hard carbon and gummy deposits. 
They keep valves clean and active . . . assure 
free rings, open ports, clear air lines — extra 
hundreds of hours of trouble-free, full-pres- 


sure operation between overhauls. 


A Lubrication Engineer will be glad to 


assist in selecting the right oil for your com- 
pressors. Just call the nearest of the more than 
2500 Texaco distributing plants in the 48 
States, or write The Texas Company, 135 East 
42nd Street, New York 17, New York. 





B FOR LONGER DRILL LIFE 


Drill doctors everywhere prescribe 
Texaco Rock Drill Lubricants (E.P.) to 
prolong drill life. These “extreme 
pressure” lubricants resist wash-out, 
prevent rust in service or storage, 
protect parts fully under severest 
operating conditions. They are 
approved by leading rock drill 
manufacturers. 


























. . TEXACO STAR THEATRE presents the TONY MARTIN SHOW every Sunday night. See newspaper for time and station. 
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ON THE COVER 

O DISTRIBUTE water stored be- 

hind Grand Coulee Dam to arid 
land in the Big Bend section of Wash- 
ington State, it will be necessary at 
one place to cross a dry coulee. This 
link in the conduit will take the form 
of a 4400-foot siphon. It is now being 
built for the U.S. Bureau of Recla- 
mation by the Utah Construction Com- 
pany of San Francisco and Winston 
Brothers of Los Angeles Calif., as a 
part of a $2,871,796 contract for the 
first 6 % miles of the 88-mile West Canal. 
The latter will carry water to 281,000 
acres in the western part of the million- 
acre Columbia Basin Project. Our cover 
picture shows multiple steel hoops 84 
feet in circumference that will serve 
as ribs for the 2-foot concrete shell of 
the siphon. In the background are forms 
for pouring concrete. Viewing the work 
is a project visitor, Col. G.Y.L. Crossley, 
field representative of the Bureau of 
Reconstruction, Government of British 
Columbia. 

B 


IN THIS ISSUE 

S THE years pass, New Yorkers 

spend more and more of their time 
underneath the earth’s surface. If you 
are on foot in Gotham and want to go 
anywhere in a hurry you ride the sub-— 
way, which hurtles you along at around 
40 miles per hour, oblivious of traffic 
congestion in the streets overhead. There 
was a time when motorists bound to 
or from insular Manhatten, key borough 
of the city, used bridges or ferries. Now 
there are two subaqueous tunnels con- 
necting with the New Jersey shore and 
one with the Borough of Queens. A 
fourth twin-tube thoroughfare, which 
will be larger than any of these, is now 
being driven under the bay to Brooklyn. 
Our leading article is the first of two 
describing its construction. The second 
part will appear in October. ‘ 


UILDING a library such as the 

one that is now taking form at 
Princeton University can be almost a 
lifework. A good many persons have 
spent an appreciable amount of their 
time for the past twenty years laying 
the groundwork for the 6-million-dollar 
structure. It embodies many innovations 
and will, perhaps, set a pattern for fu- 
ture libraries on college or university 
campuses. See page 217. 


F YOU’VE lost a door or car key, 

perhaps the finder has sent it to Bald- 
pate Inn, a mountain hotel in Colorado. 
At any rate, we’ll wager you could find 
a duplicate there among the 10,000 and 
more that constitute the largest col- 
lection of keys outside of a key factory. 
See page 223. 



















































h | EW YORK CITY’S fourth and 
longest twin-tube, subaqueous 
vehicular highway is nearing its 
most momentous construction stage— 
the “‘holing through” of the oppositely 
advancing headings at a point in mid- 
stream more than 100 feet below the sur- 
face of the swift East River. But for 
World War II, the tunnel and its termi- 
nal features would have been finished and 
opened to traffic in the fall of 1944; and 
thousands of drivers of automotive ve- 
hicles between the southern tip of Man- 
hattan and the neighboring shore of 
Brooklyn would be enjoying the benefits 
of another engineering triumph. As it is, 
sustained efforts will be needed to com- 
plete the project some time in 1949. 
Next year will mark the semicenten- 
nial of the consolidation of the separate 
areas that form the City of Greater New 
York—the five boroughs of Manhattan, 
Brooklyn, The Bronx, Queens, and Rich- 
mond. That union was first urged in 
1868 by Andrew H. Green, a public- 
spirited citizen of Brooklyn, but did not 
become a reality until 30 years later. 
With that amalgamation, New York’s 
growing pains began in earnest, only to 
become recurrent with varying intensity. 
Such was the natural outcome of an 
abruptly and vastly enlarged body poli- 
tic and its readjustment as a single com- 
munity with reciprocal interests and in- 
terrelated material needs. A civic cele- 
bration will commemorate the Golden 
Jubilee, and then the populace will per- 
haps become fully aware of some of the 
reasons for the successive construction 
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Under the 


Brooklyn 


R. G. Sherrett 


ILLUSTRATIONS FROM TRIBOROUGH 
BRIDGE & TUNNEL AUTHORITY 


Bay to 





MISCELLANEOUS VIEWS 


The white patch on the water's surface in the picture at the right is compressed air 
escaping from the heading of one of the tubes being driven northward from - 
Brooklyn toward Manhattan, whose skyscrapers are in the background. Visible 
at the upper right is a part of Brooklyn Bridge—the first vehicular travelway be- 
tween the two boroughs that are now being connected by another underwater 
artery. In the circle is an artist's drawing of the ventilation building that will stand 
about midlength of the two tunnels. It will occupy a man-made island just offshore 
from Governors Island. In driving the headings from Brooklyn, it has been neces- 
sary in places to lay a blanket of clay on the bay bottom to increase the cover over 
the compressed-air shields to a safe thickness. When no longer needed, the clay 
was removed. This was usually done by dredging, but along one stretch this 
procedure would have disturbed or broken water lines and electric conduits run- 
ning to Governors Island. Consequently, the clay was first broken up with jets 
of compressed air and then pumped into barges by means of air lifts. The view 
just above shows this work in progress, with a portable compressor that supplied 


the necessary air. 


of the Holland, the Lincoln, the Queens- 
Midtown, and the Brooklyn-Battery 
tunnels—all consequences of the city’s 
continual growth and need for more and 
still more rapid-transit facilities. 

In 1900, two years after the consolida- 
tion, Greater New York had a popula- 
tion of 3,437,202, as follows: Manhattan, 


1,850,093; Brooklyn, 1,166,582; The 
Bronx, 200,507; Queens, 152,999; and 
Richmond 67,021. Today, there are an 
estimated 7,835,000 persons in the bor- 
oughs, and the way they are distributed 
gives a hint of one major cause for the 
continually mounting transportation and 
traffic problems. Brooklyn now has 
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2,798,000 inhabitants—892,000 more 
than Manhattan, which is a long and rel- 
atively narrow island and the smallest of 
all the boroughs. The Bronx and Queens 
are close competitors, having 1,489,000 
and 1,456,000 residents, respectively, 
and each aspires to outstrip Manhattan 
in numbers. Even so, the latter main- 
tains her financial and business domi- 
nance, which is historic. 

Every working day the island is the 
goal for an immense influx of people 
not only from the neighboring boroughs 
but from outlying counties in New York 
State and from Connecticut and New 
Jersey. The majority of these migrants 
surcharge the rapid-transit facilities 
every week-day morning and late after- 
noon, but the greatest present difficulty 
is to provide more and ampler ways to 
accommodate the automotive vehicles 
entering and leaving Manhattan and 
threading its thoroughfares so that they 
can travel faster and with less frequency 
of congestion. 

In the interval between 1924 and 1942, 
before the war crimped motor-car pro- 
duction, the registered vehicles in Great- 
er New York increased from just short of 
430,000 to more than one million. No 
wonder Manhattan’s few main traffic 
arteries are suffering from high pressure. 
The Brooklyn-Battery Tunnel, which 
will handle an estimated 16,000,000 ve- 
hicles annually, should prove of great 
aid in ameliorating the rush-hour flow 
over the three lower bridges that link 
the island and Brooklyn. 

Preliminary plans for the Brooklyn- 
Battery Tunnel were drafted in 1929, 
but it was not until June of 1936 that 
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the project was approved and a sum of 
$75,000 made available to the New York 
City Tunnel Authority for conducting 
certain advance investigations, for mak- 
ing borings, and for the submission of a 
report. On the basis of data contained 
in the latter and on continued studies, 
the undertaking won increasing favor; 
but financial conditions were becoming 
more and more disturbing. That fact, 
together with the great cost of such an 
engineering project and the length of 
time required to complete it, postponed 
actual beginning of the work. 

It was not until June 28, 1940, that 
funds were appropriated. Then the Re- 
construction Finance Corporation made 
a loan of $57,000,000 for “‘the plaza to 
plaza construction of the river crossing, 
under condition that the City agree to 
purchase the necessary real estate and 
that the City and Triborough Bridge 
Auchority agree to construct certain 
connections in Manhattan and Brook- 
lyn.’”’ Ceremonial ground-breaking on 
October 28, 1940, at the Brooklyn site 
of the two construction shafts, in which 
the late President Roosevelt partic- 
ipated, officially marked the start of 
tunneling operations. Sinking of the 
shafts was done by Andrew Catapano, 
contractor. But before telling how work 
on the tunnel has been done and has 
progressed, one should know something 
about the principal features of this out- 
standing undertaking—so little of which 
is yet in evidence above ground. 

The Brooklyn-Battery Tunnel, like 
the three other subaqueous vehicular 
crossings built for the Metropolis, will 
consist of two tubes, one for northbound 


and one for southbound traffic to avoid 
confusion and, in each case, to permit 
two lines of vehicles to move rapidly in 
the same direction. Where they under- 
run the river, each has an outside di- 
ameter of 31 feet, as compared with the 
Holland Tunnel’s 29 feet 6 inches, Be- 
tween terminal plazas, the new tunnel 
has a designed length of 11,100 feet, or 
2.1 miles. It is 4 mile longer than the 
Holland Tunnel under the Hudson River 
and exceeds by more than 4 mile the 
length of the Queens-Midtown under the 
East River. 

Between portals, the Brooklyn-Bat- 
tery Tunnel travels under land and 
water for a stretch of 9117 feet, or about 
1.7 miles. It traces a direct and smoothly 
bending course between the Manhattan 
plaza, a little more than 2200 feet inland 
from the pierhead line, and that on 
Hamilton Avenue in Brooklyn. The 
latter plaza, 3000 feet inland from the 
pierhead line, has been kept well clear 
of that borough’s waterfront and the ex- 
pected further development of its im- 
portant shipping and allied interests. 
Because of the long distance between 
portals, ample ventilation will be assured 
even under conditions of densest traffic 
by a blower building at the Manhattan 
portal, a ventilation building in midriver 
close to Governors Island, and another 
ventilation building near the Brooklyn 
portal. 

The Manhattan plaza occupies a block 
just north of Battery Place at the south- 
ern tip of the island where old residential 
structures, long in a state of degenera- 
tion, had stood in dingy contrast to 
towering office buildings. It will serve 


211 









WY A / 

iy) 

* BOROUGH: OF «SS if 
‘MANHATTAN: 














EAST- RIVER 
































L cross masace 
















































































PROFILE ALONG CENTER 





vehicular traffic in a number of ways, 
forming, as it will, an extension of the 
West Side Express Highway, an elevated 
route for fast-motor traffic; a street-level 
connection; and a link in East River 





RECOMPRESSION CHAMBER 


A workman controlling his own supply 
of oxygen while undergoing decom- 
pression in the hospital lock that is 
provided on all jobs of this kind for 
treating those who may become af- 
flicted with “the bends’ in con- 
sequence of “locking out’’ too fast 
upon leaving a tunnel. 
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Drive that reaches South Ferry via 
South Street which parallels the East 
River waterfront in that section of the 
city. 

The connection between the Brook- 
lyn-Battery Tunnel and East River 
Drive or the West Side Express Highway 
will be by underpass curving around be- 
neath Battery Park so as to avoid the 
slow-moving or halted surface vehicles 
bound to and from the docks of ferries 
plying between Manhattan and Staten 
Island. Reference to an accompanying 
plan makes the layout of these links un- 
derstandable. At the Brooklyn plaza 
there will be under- and overpasses, as 
well as street-level connections to pro- 
mote easy and rapid movement of traf- 
fic entering and leaving the tunnel. One 
of these engineering features is to be an 
express link with the Brooklyn Shore- 
front Highway. 

The design of the Brooklyn-Battery 
Tunnel is based in principle upon what 
was done and learned during the con- 
struction of the Holland Tunnel, which 
was started in 1920 and opened to traf- 
fic on November 13, 1927. That twin 
tube had been preceded in the Port of 
New York by other underwater tunnels 
built to facilitate railway transit .be- 
neath the Hudson, the East River, and 
the Harlem River; but vehicular traffic, 
and especially motor-driven traffic, in- 
troduced new problems, particularly that 


PLAN AND PROFILE DRAWINGS 


The plan shows where connections with 
existing express highways will be made 
at the two land terminals. In the profile 
drawings it can be noted how the rock 
line drops away abrupitly a little south of 
Governors Island, a circumstance that 
necessitated using compressed-air 
shields in pushing the headings from 
the Brooklyn shore. To eliminate deal- 
ing with minus elevations, sea level was 
given an elevation of 300 feet. 


of adequate ventilation at all times. In 
design,construction, building methods, 
and facilities, the Holland tubes rep- 
resented numerous innovations and 
betterments, and the metropolitan sub- 
aqueous vehicular <unnels that have fol- 
lowed typify the progress made and the 
skill of the men engaged in that line of 
work. 

Before the final line of the tunnel be- 
tween the Battery and Governors 
Island was determined by exploratory 
drilling, the route had been projected at 
a higher level which would have required 
excavating for some distance through 
mixed ground with its inherent dif- 
ficulties. However, borings disclosed 
that the rock formation lay considerably 
closer to the ground surface than had 
been expected and that by dropping the 
line sufficiently an adequate cover of 
Manhattan schist would permit driving 
full-rock tunnel sections from the Bat- 
tery to a point about 1000 feet south of 
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Governors Island, where the ledge drops 
somewhat abruptly beneath glacial drift 
that forms the bottom of Buttermilk 
Channel. One exception to this promis- 
ing outlook was discovered—an abrupt 
valley in the profile of the rock off Bat- 
tery Park. This dipped into the pro- 
jected line of the two tubes and extended 
below the crown or roof, and even the 
invert, indicating that a stretch would 
have to be advanced by use of the com- 
pressed-air method. As adopted, the 
line with its chosen gradients carries the 
roadways to a maximum depth of 115 
feet below mean high water just abreast 
Governors Island, or 20 feet deeper than 
the maximum reached in the case of the 
Queens-Midtown subaqueous highway. 

Originally, it was the intention to 
divide the work of tunnel driving into 
three contracts: Nos 5, 6, and 7. Con- 
tract No. 5 was to extend norchward 
from the two construction shafts in 
Brooklyn for approximately 2800 feet, 
the advance to be in soft ground with 
the exception of some 300 feet of mixed 
face on entering the rock upon which 
Governors Island rests; No. 6, south- 
ward from the construction shaft in 
Battery Park, Manhattan, for a distance 
of about 2400 feet; and No. 7 was to 
cover the ventilation shaft in midstream 
and around 1700 feet of rock excavation 
north and south of that shaft in the 
Governors Island ledge. Between the 
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specified northerly limit of Contract 5 
and the southerly limit of Contract 7 
was 400 feet of additional tunneling, and 
the contracts were to be written so that 
a part or all of it could be done under 
either. Similarly, there was 400 feet 
between the specified limits of Contracts 
6 and 7. 

Contract No. 5 was awarded to the 
George H. Flinn Corporation, which 
began work on the Brooklyn tubes June 
23, 1941. The contract price, which in- 
cluded the 400 feet between Nos. 5 and 
7, was $13,888,000. Contract No. 6 was 
let to Mason & Hanger Company, Inc., 
at a cost of $13,948,000 and included the 
400 feet between Contracts 6 and 7 and 
that much of the Manhactan section 
first planned for Contract 7. Tunnel 
driving from the Battery Park construc- 
tion shaft, which had been sunk by A. 
D’Angelo & Sons, Inc., was started the 
latter part of October, 1941. 

Because of war restrictions, Contract 
No. 7 was not awarded until the first 
half of 1946, and under its terms no tun- 


‘nel driving was involved. It was limited 


to the sinking of a shaft to a depth of 
about 30 feet below the bottom line of 
the tubes and to the construction of the 
substructure on which the ventilation 
building adjacent to Governors Island 
is to be erected. In consequence, ex- 
cavating on the tunnel line under Con- 
tracts 5 and 6 was extended to a com- 


mon meeting point 80 feet south from 
the center of the Governors Island venti- 
lation shaft. Contract 7 was let to the 
Grow Construction Company at a price 
of $3,594,580. 

The contractor for the Brooklyn tun- 
nel sections started his operations at 





CALKING LINING JOINT 
Air tools quickly seal openings between 
segments of liner rings to prevent leak- 
age of water that might later impair the 
appearance of the glazed tile with which 
the interior walls will be finished 
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CAST-IRON LINING 
At the top is a section of one of the tubes driven from Brooklyn, showing how the 
lining is made up of successive rings of bolted-together cast-iron segments. 
Athwart the tube is an intermediate bulkhead, with muck lock below, man lock 
at the end of the catwalk on the left, and emergency lock at the top. At the time the 


picture was taken the pressure was 


alized on both sides and the muck-lock 


door was open. The other view shows howa liner ring is assembled. The erector 
arm of the shield is putting a segment in position for bolting to its neighbors. 


the two construction shafts that had 
been sunk by Catapano Brothers under 
a separate contract. Sinking of those 
shafts had posed a problem because of 
the nearness of ground water to the 
street surface and because it was only 
a few feet below the tops of the tubes 
to be driven there. To lower it, to con- 
trol its inflow, and to dry the ground, 
the contractor sank three dewatering 
wells capable, respectively, of receiving 
500, 600, and 1000 gpm. Further, well 


214 


points were used during the excavation 
of the shafts when the ground water had 
been lowered about 10 feet below the 
bottom line of the projected tunnels. 
When the Flinn Corporation took over 
the shafts to begin driving the twin 
tubes, it had to deal with the same de- 
watering problem and, to do so, supple- 
mented the previous equipment and 
dewatering wells by a Ranney dewater- 
ing installation. That plant consisted 
of a shaft 11 feet in inside diameter and 


having concrete walls 1 foot 2 inches 
thick. It wes located 300 feet north of 
the construction shafts between the two 
tubes and sunk to a depth of about 63 
feet b2low mean high water, From the 
bottom of the dewatering shaft radiated 
twelve horizontal strainer pipes spaced 
uniformly around the circumference at 
a point 57 feet below mean high water. 
These perforated pipes were forced into 
the ground from the shaft by jacking. 
They had an aggregate length of 1083 
feet, and the longest extended 180 feet 
south of the shaft along the general line 
of the tunnel area. From there to a 
point 120 feet north of the shaft the 
drainage system lies 10 feet below the 
subgrade of the tubes. 

The dewatering shaft was equipped 
with two pumps each of 2200 gpm. 
capacity. Pumping was started on 
December 19, 1941, and one day later 
the ground-water level had dropped as 
much as 29 feet. Continued pumping at 
that shaft and at the three construction- 
shaft wells at the rate of 4200 gpm. 
lowered it to an elevation below the 
subgrade of the tubes to a point more 
than 400 feet north of the construction 
shafts. This level was subsequently 
maintained. 

Instead of having to drive his two 
shields from the construction shafts 
under air pressure, with inadequate 
depth and weight of ground cover to 
balance even moderate air pressure from 
beneath, lowering of the ground water 
permitted the contractor to start his 
tunneling operations in free air. The 
shields were in position and ready for 
their long burrowing northward toward 
Governors Island early in 1942. That 
in the east tunnel began moving the 
fourth week of February, and that in the 
west tube followed on March 11. Ad- 
vance under free air was possible for a 
distance of 450 feet from the starting 
point and at a depth of 46 feet below 
mean high water. Then a concrete bulk- 
head and lock were built about 150 feet 
back from where the tunnel lining had 
been erected, and for a period of three 
months thereafter tunneling was done 
under reduced air pressure and with 
pumping. At that stage a second bulk- 
head was constructed. 

On October 30, 1942, the War Pro- 
duction Board ordered suspension of 
work on the project because of the de- 
fense needs for steel and iron. At that 
time the west tube in Brooklyn had been 
driven 636 feet and the east shield had 
reached a point 1215.5 feet from its 


'shaft—less than 200 feet from the river 


front. Both headings were closed with 
concrete bulkheads; the shields and other 
equipment were left in place; and the 


tunnels were kept dry by pumping until - 


work was resumed in 1945. 

Permission to go ahead was given in 
September of that year; but preparations 
had to be made before operations could 
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be taken up again. Advance of the west- 
tube shield was started about the end of 
November, while that in the east tube 
did not get underway until January 7, 
1946. By the first of May the east-tun- 
nel heading was about 1800 feet north 
from its construction shaft, and the 
workers were under air pressure of 32 
psi. The west heading, which was ap- 
proximately 270 feet behind, was under 
a working pressure of 25 psi. Operations 
were then proceeding beneath the river 
bottom where the formation consisted 
of sandy clay. 

Pentration of this fnass was a slow 
job, the daily advance being from 7 to 8 
feet. The contractor had hoped when his 
shields were designed and built that he 
might be able to shove them “partially 
‘blind’ through the stratified silt and 
clay under Buttermilk Channel””—that 
is, bodily displace some of that formation 
and admit only a moderate amount into 
the shields for transfer through a lock 
and thence up to the surface at the con- 
struction shaft. Instead, all muck had 
to be taken into each of the shields and 
disposed of laboriously. 

Each shield weighs 400 tons and has 
an outside diameter of 31 feet 8 inches 
and an over-all length of 15 feet 10 
inches from the cutting edge at the for- 
ward end back to the tail. Within the 
latter section is assembled and bolted to 
the previous ring the succeeding tunnel- 
lining unit, each of which has a width or 
longitudinal dimension of 32 inches. 
When the leading ring is bolted together 
and similarly secured to the one just be- 
hind it, the shield is shoved forward by 
28 ten-inch-diameter hydraulic jacks ar- 
ranged vertically in a circle just inside 


. the shell of the shield. 


The jacks, which are commonly oper- 
ated at a pressure of 5000 psi., exert 
their thrust against the leading ring and, 
with that footing, push the shield into 
the ground. When the jacks are retract- 
ed, just enough space is left between 
them and the leading ring for the erec- 
tion of the next liner ring, which is made 
up of fourteen segments—twelve ‘‘A”’ 
segments with radial joints and two “B”’ 
segments with flared ends to provide a 
space or keyway into which a tapered 
key unit fits with its wider end inside 
the ring. The several parts of the latter 
are lifted and held in place until bolted 
by a hydraulic erector arm, which is 
pivoted at the axis of the shield and can 
be swung around in a circle. 

At each shove, a shield is advanced the 
width of a ring, and one completed ring 
remains within the tail and attached to 
the lining while the succeeding ring is 
being assembled and added to the lining. 
In this way only a restricted passage- 
way remains between the shield and the 
leading ring through which compressed 
air from the heading can escape and 
mud or water flow inward. All or any 
number of the hydraulic jacks can be 
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DETAILS OF SHIELD 


At the top, welders are putting the final equipment on the rear end of a compressed- 
air shield. The hydraulic erector arm, which is pivoted at the center of the shield, 
is in horizontal position in the foreground. The numerous pipes which are visible 
lead to hydraulic jacks that perform various services. The other view shows the 
upper part of the forward end of a shield. In the foreground is a Utility air hoist 
that hauls and lifts materials used in connection with the operation of the shield. 


brought into action at each thrust and 
on any part of the ring, permitting the 
shield to be steered upward, downward, 
or to right or left. If there is any devia- 
tion from the prescribed course, it is 
checked by a surveyor before each ad- 
vance and corrected at the succeeding 
shove. By this sytem of control the 
shield can be guided on a curved path, if 
so desired; and by suitable means, estab- 
lished as excavating proceeds, its course 
is continually checked backward to the 
surface where the line to be followed is 


& 

fixed by visible survey marks or stations. 

The tunnel driver of today can correct 
a shield’s departure from the set course 
in another way—by the tapered ring, 
which is machined on one side and erect- 
ed so that the next normal ring will cor- 
rect the deviation whether up or down or 
right or left. And tapered rings can be 
deliberately used, like the segments in 
the elbow of a furnace smoke pipe, to 
give the tunnel a curving course in any 
direction. Also, when the concrete lining 
is being placed, the wall thickness top or 
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BOLTING CREW 
Here the bolts that hold the lining segments in place are being given their final 


tightening with long-handled wrenches. In 


the upper center may be seen the re- 


tracted plungers of two of the hydraulic jacks that push against the last ring, when 
bolted, to shove the shield forward a ring width. 


bottom or at either side may be varied 
by purposely shifting the forms, thus 
keeping the axis of the tunnel straight 
so far as the observer can see. 

On the front face of the bulkhead or 
structure to which the erector arm is 
secured are movable platforms that may 
be advanced or retracted by other hy- 
draulic rams, and there are also heavy 
timber bulwarks that can be moved and 
forcefully held by the rams against cav- 
ing wet ground while the latter is being 
undercut for removal so the shield can 
be pushed forward. The face is exca- 
vated a ring length from the top to some- 
where below the spring line, and below 
that point the material is generally al- 
lowed to flow into the shield on a natural 
slope. The face is supported by breast 
boards about 2 inches thick, and they, in 
turn, are held in place by vertical tim- 
bers—called “‘soldiers’’—that are braced 
by the shield platforms and face jacks. 

The sand hogs work in pockets that 
are open toward the breasting where 
they are under air pressure sufficient to 
cgunterbalance the hydrostatic pressure 
at the given operating depth. Skill on 
the part of the tunnel driver keeps the 
air. pressure at the face of his shield just 
slightly in excess of the outlying hydro- 
static pressure, thus allowing for some 
escapage so that the air pressure will not 
be great enough to force its way outward 
and upward and cause a violent reaction 
in the form of an inundation at the front 
of the shield. Hydrostatic pressure is 
generally balanced at a level about 6 
feet above the tunnel bottom. This 
produces a dry face above that level and 
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a wet one below it. The excess air pres- 
sure required at the top of the face is 
counteracted by the weight of the over- 
lying river bed which, when necessary, 
is augmented by depositing on it a 
partly impervious blanket of heavy clay. 

While the shields in Brooklyn were 
advancing northward in free air through 
the drained area and then under air 
pressure below built-up Hamilton Ave- 
nue, grout and pea gravel were blown in- 





BROOKLYN COMPRESSOR PLANT 


Two Ingersoll-Rand single-stage compressors in the George H. Flinn Corporation 
They are among five machines that furnished 29,300 cfm. of low- 
pressure air for use in balancing the hydrostatic pressure of the overlying silt and 
water in driving the shields forward. Also in the same plant are two I-R units, each 
of 2030 cfm. capacity, that supply high-pressure air for operating paving breakers, 
pneumatic tools, and other equipment needed for the work. 


powerhouse. 





to the enveloping ground by compresgeq 
air after each shove to fill any space bg. 
hind the shield and immediately outsig. 
the tunnel lining. That was done tp 
check any settlement of the earth tha y 
might cause nearby buildings to subside, 
During the first stage of tunnel driving 
in free air the contractor’s forces erected 4 
three liner rings in 24 hours, and they 
accomplished about as much during the 
early period of their work under com. 
pressed air. But when confronted with 
mixed ground and rock they were able 
to place only one ring in 24 hours. The 
most difficult part of the job was en. 
countered beneath the river upon first 
contacting the downward-slanting ledge 
of Manhattan schist on which Governor 
Island rests. There, most of the advance 
required continuous and troublesome 
breasting operations because the lower a nev 
half of the face involved excavating rock Planr 
and the upper half the river bed made tincti 
up of a glacial deposit. Now that the indiv’ 
entire face is in rock, tunneling is being 
carried forward by bottom headings that the u 
will undergo successive enlargement un- 





: Sage terior 
til full size is reached. of stt 
The George H. Flinn Corporation}, iy; 


has used low-pressure air for its shield}jp. , 
work and high-pressure air for pneumatic | yiced 
clay diggers, paving breakers, rock drills, 
and other air-operated equipment. Much |po x 
pumping has been required to remove): 
water seeping into the tunnel excava-| fy 
tions and to operate the numerous hy- 
draulic jacks on the two shields. The |Thjs 
powerhouse in Brooklyn is ample to meet 
all pumping needs; and its seven large |port, 
compressors have taken care of the vary- (of jn 
ing air requirements. tion 








The second installment of this article will 
appear in the October issue. 
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learning in the nation, is building 
anew library of unconventional type. 
Planned to implement the school’s dis- 
tinctive method of education that puts 
individual research above classroom in- 
struction, the building will depart from 
the usual lines of construction and in- 
terior arrangement. More than 25 years 
of study and investigation preceded the 
actual drawing of the plans. Asa result, 
the authorities believe they have de- 
vised a structure that will both answer 
current needs to greatest advantage and 
be readily adaptable to future changes 
in requirements as they may develop. 

For some years a new library has been 
considered Princeton’s most urgent need. 
This is because books, and more especial- 
ly ready access to them, are of prime im- 
iportance under the institution’s scheme 
lof instruction. The heart of this innova- 
tion is the preceptorial system that was 
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PRECEPTORIAL CONFERENCE 
Informality is one of the features of Princeton's preceptorial method of instruction 


that was introduced 


by Woodrow Wilson when he was president of that institution. 


The group pictured has forsaken its regular meeting place in the professor's office 
for a nearby shady spot on the campus on a hot spring day. 


inaugurated by Woodrow Wilson in 
1905, three years after he became 
Princeton’s president. His aim was to 
take the teacher off the platform and 
put him in informal contact with the 
students. In his own words, the plan 
“is meant to give the undergraduates 
their proper release from being school- 
boys, to introduce them to the privileges 
of maturity and independence by putting 
them in the way of doing their own read- 
ing instead of ‘getting up’ lectures or ‘les- 
















~ During the excavation for the new library there were uncovered numerous speci- 


mens of small fossil fishes from rocks of the Triassic Age that were laid down 
probably 175 million years ago. Their scientific name is given above. Some of 
them are the finest of their type ever discovered and ‘reveal details of anatomy 
never previously distinguishable. Knowing that Triassic rocks would be cut 
through, Princeton geologists watched the work for fossil vertebrates, although 
their searches in the case of similar rocks exposed in road cuts, quarries, and other 
excavations had been unavailing. This time, however, their vigil was rewarded. 
Most of the fossils were recovered in an area of 15x50 feet. After the first ones were 
found, the contractors co-operated with the scientists by digging carefully when 
working in the stratum that had yielded them. As a result, many more were un- 
earthed in an unbroken condition. Most of them were in thin layers of hard shale, 
others in soft clay. The fossils range in length from 1 to 8 inches. The Osteopleuri 
had large heads, lacked bony vertebrae, and had a curious long third or middle 
lobe of the tail that extended beyond the end of the flat expanded part. Their lungs 
were calcified while they were alive and are preserved in some instances. The 
body was covered with oval-shaped scales from which numerous sharp spines 
projected. Princeton has presented specimens of the fossils to various museums 
and colleges in this country and abroad. 
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sons.’ Their exercises with their pre- 
ceptors are not to be recitatious, but 
conferences, in which, by means of any 
method of report or discussion that may 
prove serviceable and satisfactory, the 
preceptors may test, guide, and stimu- 
late their reading. The governing idea is 
to be that they are getting up subjects— 
getting them up with the assistance of 
lecturers, libraries, and a body of pre- 
ceptors who are their guides, philoso- 
phers, and friends.” 

The introduction of the preceptorial 
system was the second step in the evolu- 
tion of the Princeton plan of educa:ion. 
The first move was to organize the cur- 
riculum so that students might choose 
departments as they pleased rather than 


elect subjects. A definite relationship of, 


the courses in each department was 
established at that time so that any 
combination the student might select 
would give him a fairly adequace knowl- 
edge of the entire field. At the same 
time, the number of courses was limited 
to the point where he would have to elect 
work in other departments to fill out his 
schedule. , 

Under the Wilson scheme, 50 pre- 
ceptors were added to the faculty, and 
they soon became known as “those 
preceptor guys.” However, this de- 
parture from traditional methods of im- 
parting formal instruction worked well, 
and has continued to do so. It was de- 
signed to make a distinction between 
transferring information and _trans- 
ferring knowledge. In most schools a 
teacher passes out information and the 
student passes it back in recitations or 
written examinations. He may know the 
correct answer to a question and still not 
understand it or have a clear-cut idea of 
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GENERAL VIEWS 


An architect's portrayal of the new building, above, shows the entrance facade, 
with a corner of the University Chapel at the right. Called the “Springboard of 
Princeton's postwar progress,” it has been conceived as a place. where a student 
“may pursue his education with books and faculty at his elbow. ’’ Although it will 
contain 3,400,000 cubic feet of space, its true size will not be apparent because 
its most massive part will be underground. Planned for maximum efficiency of 
service and economy of operation, the structure will house the largest open-stack 
library in existence. It will provide room for 1,800,000 volumes and seating accom- 
modations for 1875 persons. Despite numerous departures from the traditional 
layout to implement Princeton's distinctive mode of preceptorial teaching, it will 
have a higher ratio of book space to total cubic content than any other large 
college or university library in America. In appreciation of gifts from the Firestone 
family totaling more than $1,100,000 the building has been named the Harvey S. 
Firestone Memorial Library. The cornerstone was laid (top-center) on June 16 of 
this year by Harvey S. Firestone, Jr., eldest of five brothers who are all Prince- ; A 
ton alumni. A partial view of the steelwork for the superstructure is at the right. 
The new library will replace Chancellor Green and Pyne libraries, shown at the 
extreme right. The former was built in 1873 and the latter in 1897. They have 


or science courses, where the lines of i 


been joined to form one structure. 


its relationship to the subject. Knowl- 
edge, however, connotes understanding. 
Once acquired, it remains in the mind, 
whereas mere information may be very 
transient. It was the belief that knowl- 
edge could best be built up in students’ 
minds by making the contact between 
them and their teachers close and in- 
formal. This is effected by dividing 
classes into relatively small groups. 

A typical preceptorial conference 
numbers from six to ten men and is 
usually conducted at a regular class hour 
around a table in some university room 
or office. Sometimes, though, it may be 
held at night in the instructor’s home. 
In either case, the atmosphere is in- 
formal. Reading has previously been 
assigned, and the assumption is that the 
students have done it and perhaps even 
thought about what they have read. 
The “precept”? takes the form of an 
open discussion, with the preceptor 
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acting as moderator. The general pat- 
tern is that of radio programs such as 
“*Town Hall of the Air.’”’ Each student 
may have his say, or challenge the state- 
ments of others. Sometimes the argu- 
ment becomes heated, and it is then that 
a conference generally produces the best 
results. The students quickly learn that 
the more they contribute, the more they 
receive in return. This encourages them 
to read and think, and that is the pur- 
pose of the teaching method. It has been 
called “‘untying a young man from the 
apron strings,” and Wilson’s idea was 
that it would lead students to ‘‘read and 
think for themselves along great lines of 
study, emancipated from school methods 
and stimulated to use their minds out- 
side the class room.”’ 

Thus far the plan has been applied 
principally to upper-class and graduate- 
school studies. It is not possible to in- 
troduce it extensively in the engineering 


struction must of necessity be rat 


rigid. It has, however, proved so sw 
cessful in the other departments that i 
is proposed to intensify it where it is no 
used and to extend it to the fresh 
and sophomore years. A so-called “nev 
plan” has been put forward by Dr 
Harold Willis Dodds, who has been p 
ident of Princeton since 1933. 

It is obvious from the foregoing tha 
adequate library facilities are even m 
important at Princeton than in the aver 
age university. During the extensiv? 
preliminary planning period for the ne¥ 
structure, Doctor Dodds expressed th 
belief that it should be ‘a campus work 
shop where the three elements of th 
educational process—students, teachers, 
and books—can be brought in intimal 
association.”” And that, epitomized, ha 
been the aim of the library’s designet. 

The Presbyterian educators wh? 
founded and nurtured Princeton in it 
early years had a keen sense of the it 
portance of books. In the preface of th 
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school’s first library catalogue, issued 
nearly 200 years ago, President Davies 
wrote: “‘A large and well assorted Col- 
lection of Books on the various branches 
of literature is the most ornamental and 
useful furniture of a college and the most 
proper and valuable fund with which it 
can be endowed.”’ 

We are not informed as to the size of 
this original ‘‘ Collection of Books,’’ but 
it has multiplied many times since then. 
Acquisitions were slow during the first 
century, and in Civil War days the 
library numbered only 25,000 volumes. 
This was a critical period in the school’s 
history, as a large proportion of its 
students had been coming from the 
South and the enrollment dropped 
sharply. President James McCosh pilot- 
ed it through the postwar recovery years, 
and during his tenure of office (1868-88) 

increased the library to 65,000 
Volumes. By the time Woodrow Wilson 
doffed his academic robes in 1910 to be- 
Come governor of New Jersey, it had 
Mounted to 271,000 volumes. In 1936 
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there were 740,000, and now there are 
approximately 1,000,000, exclusive of 
unbound pamphlets and manuscripts. 
Some 200,000 of these are in depart- 
mental libraries and will stay there. The 
remaining 800,000 volumes will be re- 
moved to the new library. 

In physical size, the building will be 
imposing. Three of its six floors will 
measure 350x225 feet, and all of them 
together will provide some 41% acres of 
space. They will provide room for double 
the number of books the university now 
owns, but even so an eye has been cast 
toward possible future requirements by 
designing the structure so that it may 
readily be enlarged. Gauged by the 
monetary outlay it will represent, the 
building will be equally impressive. 
Prior to the actual beginning of con- 
struction, it was estimated that it could 
be erected for $3,500,000, but interim 
increases in prices of materials and labor 
have pushed the indicated cost up to 
$6,000,000. This is no mean sum, but 
virtually none of it will be spent on non- 
essential embellishments. On the con- 
trary, President Dodds has emphasized 
from the start that the library is designed 
“to serve a virile educational purpose, 
and not, as has too often been the case 
in the history of college and university 
construction, to provide an architec- 
tural monument.”’ 

The task of raising the required money 
was undertaken by a committee headed 
by Paul Bedford of the class of 1897. 
Some $750,000 was contributed from the 
memorial funds of the various classes, 
and $500,000 was given by the Insti- 
tution for Advanced Study, which makes 
its home in Princeton and whose staff 
includes many notables, among them 
Albert Einstein. The greatest single 
donation came from the family of the 
late Harvey S. Firestone, a pioneer in the 
development of rubber and an intimate 


of Thomas A. Edison. All five of his sons 
are Princeton graduates. They are: Har- 
vey S., Jr., class of 1920 and now presi- 
dent of the Firestone Tire & Rubber 
Company; Russell A.,class of 1924; Leon- 
ard K., class of 1931; Raymond C., class 
of 1933; and Roger S., class of 1935. Mrs. 
Firestone and her sons contributed 
$1,000,000 in 1945 and added $111,543 in 
February of this year. In appreciation 
of their generosity, the trustees of the 
university voted to name the new ad- 
dition to the campus the Harvey S. 
Firestone Memorial Library. 

The construction of the new library 
coincides with the opening of Princeton’s 
third century of existence. It was char- 
tered as the College of New Jersey on Oc- 
tober 22, 1746, by John Hamilton, acting 
governor of the state. The first under- 
graduates reported to Rev. Jonathan 
Dickinson in Elizabeth, N. J., in May 
of 1747. Shortly thereafter activities 
were moved to Newark. When a perma- 
nent location elsewhere was sought, 
Princeton won out over New Brunswick 
primarily because Nathaniel FitzRan- 
dolph gave 44 acres of land for a campus. 
(It now embraces 800 acres and some 
80 buildings.) In 1754 the erection of 
Nassau Hall was begun there, and it was 
occupied in 1756. The name was changed 
to Princeton University in 1896. The 
bicentennial of the founding was ob- 
served throughout the period from Sep- 
tember, 1946, to June of this year. At 
the concluding ceremony on June 17, 
President Harry S. Truman received an 
honorary degree. The day before, Har- 
vey S. Firestone, Jr., had laid the cor- 
nerstone of the new library. 

I: is the interior arrangement of the 
library that has led to calling it “‘one 
of the world’s unique educational struc- 
tures.’’ The basis of the scheme followed 
was advanced in 1932 by Prof. C. R. 
Morey, and its development into final 
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EXCAVATING FOR THE FOUNDATION 


As subcontractor, George M. Brewster & Son removed 100,000 cubic yards of 
earth and rock from the 350x225-foot building site. The extreme depth to grade 
was 31 feet, with footings for piers extending 13 feet deeper. Rock was exposed at 
the surface on one side, and gradually sloped to a depth of several feet under the 
topsoil on the other side. Three portable compressors with a combined capacity 
of 1450 cfm. supplied air for drilling. A 6-inch delivery main was laid all around 
the site, with take-offs into the excavation area as required. Eight Ingersoll-Rand 
Type D wagon drills were used to drill the sandstone and shale rock. Several of 
them are illustrated at the top. After being blasted, the broken material was loaded 
into trucks by power shovels and hauled to disposal areas. The lower picture 
shows a bulldozer at work removing topsoil. In the background is a section of the 
University Chapel, one of the finest of Princeton's many attractive buildings. 


form has involved study and planning 
on the part of innumerable individuals 
and committees drawn from the faculty, 
board of trustees, and alumni. The 
architects are O’Connor & Kilham of 
New York City. R. B. O’Connor of that 
firm holds a Princeton degree. His 
associate, Walter H. Kilham, Jr., spent 
parts of three years visiting libraries in 
this country and abroad during the 
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period the plans were being formulated. 
Either together or individually, Messrs. 
O’Connor and Kilham have served as 
architects for libraries at Trinity College, 
Hartford, Conn.; Carroll College, Wau- 
kesha, Wis.; and an annex of the Morgan 
Library in New York. 

The outstanding departure from tradi- 
tion lies in the abandonment of any 
distinction between storage and non- 


storage space, and with it the eliminatig, 
of all barriers between the books and 
their readers. The volumes that are 
general use by the various departmeny 
of study will be housed in “‘ open stacks” 
freely accessible and surrounded by 
offices, seminars, and reading rooms, 
Moreover, the interior arrangement wi 
follow the modular plan of constructig 
—which means that it will b2 made 
of units of space uniform in size, illu. 
mination, and ventilation, and inig. 
changeable as to function. The basie 
unit will measure approximately 18x} 
feet, a size that is convenient for either 
book stacks or seminars. T'wo or m@ 
units may, by shifting readily remo 
partitions, be combined to form 
conference rooms. In all cases, the 
ing height will remain at about 8% fat 
which, it has been determined, pern 
of the most satisfactory illuminati 

As an aid to individual study, the 
will be more than 500 cubicles or carrés 
for research workers. A student’s carr 
will be his own private study, located 
amid book stacks containing the volume 
immediately pertaining to his endeavor, 
It will be furnished with a tabl >, shelves, 
typewriter desk, adjustable lighting 
fixtures, and all other facilities for con- 
centrated effort. There the occupant 
may keep the books that concern himat 
the moment. He can work undisturbed, 
and when he leaves for luncheon or for 
the day he can lock the enclosure, leay- 
ing books, notes, and partially finished 
reports without fear of their being 
molested during his absence. 

Scattered throughout the book stacks 
will be “browsing alcoves,” described a 
“oases of light, color, and attractive 
furnishings” to relieve the severity d 
the regimentation. Some of these will 
be no more than open spaces for a table 
and chairs for occasional reading. Other 
will be enclosed within partition walls 
permitting the display of prints, maps, 
and other graphic aids to study. I 
essence, this arrangement amounts # 
dividing a large reading room into 
smaller components, located at col 
venient intervals among the stacks. The 
rooms will seat from three to eight per 
sons each. On the stack floors, als0, 
will be two kinds of seminars: “talk 
rooms,” and “‘work rooms.” The former, 
as the name implies, will be primarily 
for graduate seminars under professorial 
guidance, with facilities for housing only 
such books as may be of immediate 
value. A work room, on the other hand, 
will be a miniature library of selected 
materials needed for carrying on # 
specific research. 

Another novel feature will be tht 
placing of the first three floors of the 
6-story structure partially underground. 
Prior to the work of excavating, the sil? 
sloped downward in a generally northet 
ly direction, with an extreme differen@ 
in elevation of 17 feet. By giving @ 
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NASSAU HALL 


Erected in 1756, ten years after the founding of Princeton University, this structure 
at one time housed all the functions of the college. The final stage of the Battle 
of Princeton was fought around it. New Jersey's first legislature convened in the 
building in 1776, and the Continental Congress met there in 1783. 
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—southward—it will normally be pos- 
sible to obtain natural light from the 
north on all floors. Sufficient additional 
light will come in on the sides to serve 
about half the second floor and three 
quarters of the third floor. 

The three lower floors will be approxi- 
mately 350x225 feet in area and will be 
known as A, B, and C, in descending 
order. They will be the “‘stack”’ floors. 
Each will be large enough to house 
500,000 books and, with the open stacks, 
carrels, and convertible units of space 
that have been mentioned, will be de- 
voted primarily to the needs of specific 
departments of study. Floor A, for 
example, will be concerned principally 
with the Departments of Economics, 
Politics, and History. Along the full 
lengths of two walls and sections of the 
other two will be offices, seminars, and 
other study areas. All three departments 
will make use of a joint conference- 
lounge room. 

The main entrance to the building will 
be at ground level and have a southern 
exposure. While in reality the fourth of 
the six floors it will be known as Floor 1, 
and the two above will be Floors 2 and 3. 
Placing the entrance approximately at 
the structure’s midheight will minimize 
the distance that will have to be traveled 
to reach the various floors either by 
Walking the stairways or riding the 
elevators. Aside from the functional 
advantages, there was an _ aesthetic 
teason for putting the roots of the edifice 
deep in the earth. The library is situated 
m the northeastern part of the campus 
and adjacent to the University Chapel, 
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attractive buildings that have earned 


the sightliest academic plants in the 
country. If the huge library were to be 
reared entirely above ground it would 
dominate the area and detract from the 
chapel and other nearby structures. It 
would also virtually shut off the view 
of the chapel from Nassau Street, the 
principal business thoroughfare of cor- 
porate Princeton. These objections have 
been eliminated by putting most of the 
mass of the new building below the 
general ground level. The stories above 
ground will be much smaller than those 
underneath. The superstructure will be 
Gothic in architectural treatment so as 
to conform with that of the chapel and 
will be surmounted by a tower. 

Upon entering the building the visitor 
will arrive almost immediately at the 
circulation desk, the nerve center of all 
library activity placed conveniently to 
serve him. There he will find the cata- 
logue of all the volumes at his disposal; 
the Union Catalogue, which lists some 
three million titles of books in other 
libraries throughout the nation; and 
various other bibliographies of what has 
been published and where it can be 
found. 

The physical equipment that will aid 
the staff in its work will be the most 
modern obtainable. It will include a 
pneumatic-tube system for dispatching 
call slips for books to the respective 





Princeton the reputation of being among 





JOSEPH HENRY HOUSE 


To make way for the new library, this 110-year-old brick structure was moved 450 
feet to its present location between Nassau Hall and Nassau Street, Princeton's 
main business thoroughfare. This marked the third time it has been shifted. It 
was built in 1837 as a residence for Professor Henry, who has been called “The 
father of the American electrical industry." Two years before Morse devel the 
commercial telegraph, Henry had set up a wire communication system in y; 
N. Y. Upon going to Princeton as professor of natural philosophy, he strung a wire 
between his office and home and used it to notify his wife whether he would be 
home for luncheon or if he desired some sent to him. By stringing a wire parallel 
to but 225 feet away from this first one he succeeded in passing a current between 
the two by induction, thus obtaining what scientists have recognized as the first 
“wireless effect.” Among Henry’s numerous inventions was the magnetic relay, 
which made long-distance wire communication possible. He declined to patent 
any of his discoveries. He left Princeton to become the first director of the Smith- 
sonian Institution in Washington. In 1870, Henry House was transported, brick by 
brick, to a new site near Nassau Hall and on its old location rose Reunion Hall. The 
second move came in 1925 in order that the University Chapel might be built 
where the dwelling was then standing. Then it was shifted as a unit, as it was this 
time. The house is the traditional home of the dean of the college. Its last occupant 
age Bare Gauss, now dean emeritus. Its new tenant will be Dean Francis R. 

. olphin. 


floors where the volumes are stored. 
For the present it will operate only in a 
vertical line, but tubes have been placed 
in a tunnel underneath the bottom floor 
and reaching to the north wall in readi- 
ness for some future time when it may 
become necessary to extend the library 
limits. 

The tube system will be put in by the 
Lamson Corporation of Syracuse, N.Y., 
which is a specialist in that field, and 
will function on ihe exhaust principle. 
Carrier capsules or cartridges will be 834 
inches long and 4 inches in diameter, 
inside. When a carrier is discharged on 
any floor it will switch on a signal light 
in the various stack areas to notify at- 
tendants in the event the station is un- 
manned at the moment. Books will be 
carried up or down, as the case may be, 
by a vertical conveyor and will be auto- 
matically transferred on Floor 1 to a 
horizontal conveyor that will deliver 
them to the desk where they will be 
handed to those desiring them. 

One of the first-floor rooms will be as 
close a reproduccion as possible of the 
library of the College of New Jersey as 
it existed in the eighteenth century. It 
will contain the desk of Princeton’s 
sixth presiden., John Witherspoon, to- 
gether with several hundred of his books 
and others from the libraries of Aaron 
Burr, Jonathan Edwards, and other 
Princeton leaders. There will also be an 
Alumni Room, with books, prints, 
records, and trophies portraying the 
history of the institution. Special col- 
lections of rare books and manuscripts, 
the administrative offices, a reference 
reading room, a reserve-book room to 


supply general research needs, and newly 
received volumes will be on the same 
floor. 

Floor 2 will be devoted mosily to 
special collections, including the Gest 
Oriental Library of 100,000 volumes, the 
Woodrow Wilson collection, and dis- 
plays of coins and stamps. Floor 3, with 
book stacks, carrels, and seminars for 
the use of the Department of Classics, 
Oriental Languages, Philosophy, and 
Religion, will be similar in arrangement 
to the three lower floors but much 
smaller. A lounge room large enough to 
accommodate the entire faculty also 
will be located there. 

The bottom three floors are being con- 
structed of reinforced concrete. The 
superstructure will have a framework of 
structural steel and its outer walls will 
be faced with Foxcroft stone, which is 
being quarried near Swarthmore, Pa., 
and cut to the required dimensions at 
the building site. There will be no iate- 
rior supporting walls, in keeping with 
the aim to set up no artificial barriers 
between the books and their users. In- 
stead, there will be concrete columns to 
help carry the load and to house lighting 
conduits, piping, and ventilating ducts. 
Adequate circulation of fresh air to all 
parts of the library will be provided, but 
for the present only the sections for the 
rare books will be completely air con- 
ditioned. 

The Turner Construction Company of 
New York is erecting this notable edi- 
fice on a cost-plus-fee basis. During the 
past 45 years that firm has put up 2000 
buildings representing an aggregate cost 
of more than $700,000,000. Among 


PREPARING STONE 


Exterior walls of the library will be of Foxcroft stone, a mica schist that is quarried at 
Broomall, Pa. Large pieces, weighing from 4 to 7 tons each, are shipped to a 
storage yard about 2 miles from the building site and are there reduced in size by 

illing lines of holes (below) with Jackhamers and splitting with wedges. The re- 
sulting blocks, each of the approximate size needed, are trucked to a stone-cutting 
shed adjacent to the building where each is dressed to fit into its place in the struc- 
ture. Most of the finishing is done with Dallett air hammers, and the foreman of the 
crew estimates that these tools save three-fourths of the time that would be required 
if the work were done by hand. The stonecutters are Italians, nearly all of whom 
learned their trade in their native land where stone is the predominating building 
material. The one shown at the right is using a toothed chisel to dress the face of a 
block of stone that will be exposed when it is put in its allotted space. 
























































them have been structures for Penngy). 
vania and Harvard universities, anj 
numerous churches, libraries, and my. 
seums. Ground was broken on January 
2, 1946. George M. Brewster & Son, of 
Bogota, N. J., did the excavating unde 
a subcontract. This involved the rp. 
moval of 100,000 cubic yards of materia), 
one-third of it rock. At the deepest poinj, 
grade was 31 feet below the ground gy. 
face. Footings for supporting piers wer 
carried 13 feet lower. 

Construction is proceeding on sched. 
ule, and it is expected that the building 
will be ready for occupancy at the be# _ 
ginning of the regular academic termi §® 
September, 1948. Princeton has i 
tionally been a university of around 260) 
students, but in common with other im 
stitutions its enrollment has been swell 
far beyond that point by the influx! 
returned servicemen. When normal eg 
ditions are once more restored, it 
probably be slightly larger than it 
before the war. With the Harvey§ 
Firestone Library providing seating a 
commodations for 1875 persons, it shoul 
answer Princeton’s needs for seveml 
generations to come. 

Meanwhile, in the words of Libra 
Julian P. Boyd, one of the leaders in# 
planning of the structure, it will s 
to proclaim to the thousands of student 
who will enter it: ‘This is a place when 
books are gathered for your study and i 
enjoyment. It is a building dedicatedt_” 
the dignity and value of knowledge ani 
of wisdom. It exists for these purpose 
alone. If the architectural ornaments ar 
beautiful or if the technical pam 
phernalia of librarianship intrude them- 
selves upon you, remember that they are 
present incidentally or through necessity. 
Their purpose is to house books and t0 
make them conveniently accessible fo 

your study and for the enlargement 0 
the horizons of your mind.”’ 
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At the left is a view of Baldpate Inn, a rustic summer hotel 
perched on the side of a mountain about 1000 feet higher 
than the village of Estes Park, principal settlement in Rocky 
Over its entrance hang 


Mountain National Park, Colo. 


hotel in Rocky Mountain Nation- 
al Park, Colo., there is an entire 
toom full of keys. Of every kind and of 
every vintage, they cover the walls and 
hang from the ceiling. There are more 
than 10,000 of them, and the collection 
is growing continually. Most of the keys 
were either left or sent there by guests 
or visitors, and each one is tagged with 
the name of the donor and a descrip- 
tion, long or short, some in prose and 
some in poetry. 
It all started because the Inn’s own- 
ets, Mr. and Mrs. Gordon Mace, home- 
steaded their land in 1915, the year in 


T BALDPATE INN, a summer 


Which Earl Derr Biggers wrote his best- 
is selling novel Seven Keys to Baldpate. It 


Was a mystery story revolving around 
ah old house in a remote mountain 
setting. It was just such a locale as the 
Mace acres, so they called their place 
Baldpate, and when they built the hotel 


® 2 1917 they christened it Baldpate Inn. 
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Over the driveway at the front door they 
hung a large replica of a bunch of seven 
Keys, which was inspired by the fact 
that seven characters in Biggers’ story 
turned up with keys although there was 
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BALDPATE INN 


supposed to be only one in existence. 
In 1922 the Maces conceived the idea 
of asking their guests to send them keys, 
and began furnishing them with tags to 
be used in forwarding them. Keys grad- 
ually started coming in, and soon there 
was a sizable nucleus of the present col- 
lection. By the time World War II was 
at its height they had 7720 keys, and a 
separate room just off the lobby of the 
inn had long before been set aside for dis- 
playing them. All had been acquired 
without any special publicity. Then one 
of the motion-picture newsreels based a 
short on the collection. That was shown 
to our servicemen and women all over 
the world and precipitated a veritable 
deluge of keys. They began to arrive 
from here, there, and everywhere, swell- 
ing the number to more than 10,000. 
There are keys of many sizes and 
materials. The largest is of wood and 
was sent by two young men of St. Jo- 
seph, Mo. The smallest is scarcely 
inch long. There are keys of most of 
the known metals, including one of 
Colorado native metals that was given 
by the Colorado School of Mines. A re- 
tired railroader presented one made of 


seven keys on a ring (right). These and the name of the 
hostelry refer to the novel ‘Seven Keys to Baldpate” that 
was a best seller in 1915, the year the owners of the inn 
homesteaded the land it occupies. 


metal from the bell of an old Santa Fe 
Railroad locomotive. There is an ivory 
key that was used in early Egypt, and 
one from a neon-sign man that is fash- 
ioned from glass. Among the numerous 
wooden keys is one whittled from a 
timberline tree on Long’s Peak, the 
14,255-foot eminence that graces the 
skyline west of the inn. 

Many of the keys were donated by 
well-known people. Gipsy Smith, the re- 
vivalist, sent one from the Teikoku 
Hotel in Tokyo. The late Clarence Dar- 
row, leading criminal lawyer, was one 
of the first guests to offer a key. Charles 
E. Mace, brother of the inn’s host and 
official photographer for Gen. John J. 
Pershing during World War I, con- 
tributed keys from significant battle 
points in that conflict. Mr. Biggers left 
a key, tagged with the following in- 
scription in his own handwriting: ““This 
is the original key to Baldpate—all the 
rest are imitations. The old man gave it 
to me the day before he died.”” The 
words allude to the plot of his story. 

The Biggers novel was dramatized by 
George M. Cohan, who played the lead- 
ing role long and successfully. When he 
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Two views of the room that contains 10,000 keys of every type and description and 
from the ends of the earth. The lower picture shows the fireplace, with a large 


keystone contributed by one of the guests. 


appeared in Chicago on November 21, 
1938 (in another play), Mayor Edward 
Kelly gave him an engraved key to the 
city. That is now in the Mace collection. 
“Seven Keys to Baldpate’’ was the first 
talking motion picture in which Richard 
Dix appeared, and the key he used was 


donated by him to the inn. Jack Benny 
and Mary Livingston were guest artists 
at a radio version of the play and they, 
too, added keys. 

In the collection are hotel-room keys 
from the world over, including the Castle 
Harbour in Bermuda, the Ritz in Paris, 
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the Grand in Copenhagen, the old Wal 
dorf-Astoria in New York City, and the 
former Old English Hotel built in nearby 
Estes Park by Lord Dunraven long be 
fore the area was a national park. James 
O. Stevic, Denver postmaster, sent 4 
hotel-room key with a history. A man 
returned it to a Denver hostelry witha 
note saying he had carried it off eighteen 
years before. There was ten cents post- 
age due, and after it was determined 
that the key wouldn’t fit any of the 
locks in the building, the hotel proprietor 
refused to pay the charges. When the 
mail carrier brought it back to the post 
office, Mr. Stevic dug into his pocket 
for a dime and forwarded the key # 
Baldpate. 

Many of the keys concern famous 
places, objects, or events. There is evel 
one from the United States Capitol ® 
Washington, D. C., donated by W. R 
Eaton, former congressman from Cold 
rado. He obtained it from David Lyni, 
architect of the Capitol, who had to get 
an official order authorizing him to rf 
lease it. There is a key to the Royal 
Chapel in Westminster Abbey, and one 
that opens a side-gate entrance to Buck 
ingham Palace. Also in the collection # 
the key to the fire-alarm box in Chicag® 
that was used to turn in the alarm of the 
disastrous 1871 fire. The box was a 
DeKoven and Desplaines streets. 

Another key would admit one to the 
house in Bardstown, Ky., where Stephen 
Collins Foster wrote “‘My Old Kentucky 
Home” and other immortal songs. 4 
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key that dates from 900 A.D. fits a lock 
in the crypt where Ibrahim Pasha is en- 
tombed with the caliphs and where many 
members of the royal family of Egypt 
are buried. Believed to be the oldest of 
all is a hand-made key obtained from 
Ahmed el Malusi of Tetuan, ancient 
capital of Spanish Morocco. A key to 
the east gate of the largest mohamme- 
dan mosque, which faces the Great 
Pyramid of Gizeh, is 500 years old. 
There are keys to Nebraska’s former and 
present capitol buildings, and one to 
Mozart’s wine cellar. Upon seeing the 
latter, a woman visitor fo the inn is re- 
puted to have exclaimed: ‘‘Oh, was he 
here?” On a par with this remark was 
one by a lady who, upon being told that 
most of the keys had been left by guests, 
responded: ‘“‘My, aren’t people for- 
99? 

Together with other keys having to do 
with unlawful acts, Baldpate Inn has 
one to the Southern Bank of Kentucky, 
the first bank robbed by Frank and 
Jessie James. A surprisingly large num- 
ber of people have contributed jail keys, 
but the Maces never ask guests how 
they came by them. There are keys that 
give entry to many college buildings, in- 
cduding one for the door of the first 
building of the School of Mines at 
Columbia University, as well as emblem 
“keys”? such as Phi Beta Kappa and 
Kappa Kappa Gamma worn by mem- 
bers of college societies and fraternities. 

Numerous keys pertain to the field of 
transportation. Among ships’ keys is 
one from the German submarine Deutsch- 
land, which made two trips through the 
British blockade during World War I, 





putting in at Atlantic Coast ports to ob- 
tain vitally needed materials before we 
entered the conflict. There is a key that 
was cast from metal that was carried as 
ballast by the balloon Explorer I when 
it reached a height of 57,000 feet in 1934. 
It took off at Rapid City, S. Dak., and 
landed in a cornfield near Loomis, Neb. 
The Burlington Lines presented a key 
of stainless steel from the original ‘‘ Bur- 
lington Zephyr,” which initiated diesel- 
locomotive streamlined passenger service 
in the nation. Another is from the Union 
Pacific’s “‘City of Denver’’ streamliner. 
There is also a key from the first United 
Air Lines Mainliner plane routed through 
Denver on May 15, 1937. Paul E. 
Johnson, an airmail pilot, dropped a key 
by a miniature parachute while flying 
over the inn. Cunard-White Star line 
officials sent a key from the liner Queen 
Mary following her initial visit to New 
York on June 1, 1936. 

Keys other than door keys are in the 
collection. Watch and clock keys, some 
old and some new, are numerous, and 
included are keys to cash registers. A 
printer gave a quoin key used to lock 
forms for presses, and a stenographer 
contributed a shift key from a type- 
writer. There are cotter keys, flywheel 
keys, keys of the kind that open sardine 
cans and soldiers’ K rations, and also 
a turnkey, an instrument by which 
teeth were pulled a century ago. Among 
the piano keys are seven from the first 
instrument to cross the plains to Denver 
in a covered wagon. 

Many persons have donated symbolic 
keys such as the “key to happiness’”’— 
a ruler of gold engraved with the Golden 


DRILL-STEEL KEYS 


These representations of keys were made from pieces of hollow rock-drill steel. 
The lower one was used during the construction of the scenic highway that passes 


near the inn. The other one helped drill the last hole of the fin. 


round blasted in 


the Alva B. Adams Tunnel through the Continental Divide. The east portal of that 
13.1-mile bore is about 3 miles from Baldpate Inn. 
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Rule. Someone sent an old ox yoke that 
had been used by pioneer travelers and 
came placarded ““The Key to the West.”’ 
There are various artistic representa- 
tions of keys, including a plate decorated 
with a design of seven keys. It was given 
by a former governor of New Mexico 
and his wife, Mr. and Mrs. Sotero Mon- 
toya. Other donors have played upon 
words such as whiskey, monkey, don- 
key, turkey, and darkey to bring their 
contributions into the category of keys. 
Many objects have been converted 
into representations of keys in order that 
they might have places in the collection. 
Among these are two keys made from 
rock-drill steel that had seen service on 
construction jobs in the region where the 
inn is located. One piece had been em- 
ployed for drilling blast holes during the 
building of the South St. Vrain High- 
way in 1936. This scenic route enters 
Rocky Mountain National Park from . 
the south and passes close to the hostel- 


_ry. The contractor, Platt Rogers of Den- 


ver, presented the key to the Maces. 

The other key was formed from the 
drill rod that completed the final portion 
of the final hole for the last blast in the 
Alva B. Adams Tunnel, which pene- 
trates the main range of the Rocky 
Mountains. This 13.1-mile bore—the 
longest ever driven from only two head- 
ings, will carry western-slope water 
through the mountains to irrigate farm 
lands on the eastern side. The two drill- 
ing crews met on June 10, 1944, at a 
point 44,994 feet in from the east portal, 
where the final round was put in by S.S. 
Magoffin Company men, Denver con- 
tractor on the east end. James R. Pierce, 
Magoffin blacksmith, converted the 
steel into a key. On the end of it is 
screwed one of the Ingersoll-Rand Jack- 
bits that was used in drilling the final 
round. The key was added to the col- 
lection by Frank Purvis, superintendent 
for the Magoffin forces on the job. 

There is a special reason why these 
two drill-steel keys are of great senti- 
mental interest to Mr. Mace. Prior to 
homesteading the land where the inn 
stands he worked for sixteen years for 
the J. George Leyner Engineering 
Works near Denver. It was there that 
Leyner, about 1896, developed hollow 
drill steel. By thus providing a means 
of sending water and compressed air 
through the steel to clear away rock 
cuttings at the bottom of a hole he made 
it possible for the first time to utilize 
hammer-type rock drills, of which he 
was a pioneer manufacturer. As a re- 
sult, hammer drills came into universal 
use and the speed of drilling rock was 
greatly increased. The steels of which 
the two keys are made is of this same 
hollow type that is still known in many 
mining areas as “‘Leyner steel.’’ By the 
same token, many old-time miners con- 
tinue to call hammer-type drifter drills 
“‘Water Leyners.”’ 
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Inserting wiring by hand is one of the most expensive 
operations in manufacturing radio sets. To overcome 
this, the Promenette Radio €&% Television Corporation of 
Buffalo, N.Y., sprays it in place with air. A mask with 
openings corresponding to the desired circuits is first 
laid on the sets plastic chassis into which grooves for the 
wires are thus sandblasted. Molten copper with a zinc or 
aluminum primer is then applied through another mask 
with a metallizing gun, using pressure of 60 psi. The 
picture (right) shows the caatullislon gun and mask. 


WIDE WORLD PHOTO 








It is claimed that an automobile can be 
washed, polished, and dried in one minute 
by an apparatus developed by the Minit- 
Man Auto Wash Company of Detroit, Mich. 
Washing is done by revolving brushes and 
water that contact all car surfaces. End- 
less floor belts spin the wheels to assist in 
cleaning them. From the washing station 
the auto is towed to the drier (above) where 
air is blown on it at high speed through 
ducts, removing the water and drying the 
surfaces in a few seconds. Air is supplied 
by the motor-driven blower shown at the 
upper-right. 


Right—For use in connection with its high- 
speed band saws widely employed for cut- 
ting nonferrous metals and plastic mate- 
rials, the DoAll Company of Minneapolis, 
Minn., has introduced a spray lubricator 
that operates on air pressure from plant 
distribution lines. The spray head strad- 
dles the saw blade and directs a mist of 
lubricant-coolant against the teeth from 
each side, forcing it into the cut. The 
liquid is drawn from a 1-gallon container 
mounted on the side of the machine and 
is metered as desired by means of a valve 
and sight glass. So little fluid is applied 
by this spray method (144 quarts per hour) 
that no mess is created on the worktable 
or the material being cut. 
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Left—The man at the right is controlling 
a British-made tractor plow by radio. He 
transmits impulses to sensitive electric re- 
lays which, in turn, actuate compressed- 
air servomotors that operate the controls. 
The tractor can be made to go straight or 
to turn right or left. At the end of a furrow 
the plow can be raised. Compressed air 
under high pressure is stored in the flask 
mounted on top of the machine. Because 
it is so light, this unit is said to operate 
all day on the fuel a conventional tractor 
consumes in one hour. 


ACME PHOTO 


The young lady shown below is about to 
pick up twelve cans of vegetables that have 
just been delivered from a closing machine. 
A rubber cup, to which vacuum is applied 
by means of the hose, fits on the top of 
each can. A rope (behind the hose) passes 
over a pulley overhead and is counter- 
weighted to balance the 20-pound load and 
make it easy to transfer it to retort crates. 
There is a trigger release on the handle. 
Formerly moved by hand, four cans at a 
time, this was a wearing task. Vacuum 
of 16-18 inches is induced by a pump, the 
requirement being about 6 cfm. 


ENGLER VACUUM LIFTER, INC, 


Compressed Air 
at Work 


























BROOKLYN-BATTERY TUNNEL 


HE insular character of the Borough 
of Manhattan, one of the five geo- 
graphical components of New York 
City, has reacted both to its benefit and 
detriment. It has given it an extensive 
shoreline without which it could never 
have attained its preéminent position 
among world ports. Inasmuch as most 
of its early commerce was water-borne, 
its detachment from the mainland was 
then a decided advantage. The spacious 
harbor, the Hudson River, and then the 
barge canal to the northward and west- 
ward served to move goods to and from 
the island at low cost and made it the 
cenier of our import and export trade. 
Such intercourse as was necessary with 
neighboring land areas was carried on 
by aid of rowboats and sailing craft. 
As the city grew beyond the confines 
of Manhattan, and settlements were 
established on Long Island, Staten 
Island, and in New Jersey, steam-driven 
ferryboats appeared to meet transporta- 
tion needs. When they no longer suf- 
ficed, the Roeblings electrified the world 
with their daring engineering achieve- 
ment of spanning the East River with 
the Brooklyn Bridge. It was opened to 
the awed populace in 1883 and paved the 
way for the Williamsburg, Manhattan, 
and Queensboro spans. The broader 
Hudson River, however, had no such 
crossing until O. H. Amman, chief engi- 
neer of the Port of New York Authority, 
executed the George Washington Bridge 
in 1931. 

Meanwhile, intrepid engineers had 
burrowed tunnels underneath some of 
the waterways. As early as 1874, De- 
Witt C. Haskin had attempted to drive 
tubes under the Hudson, but it was not 
until 1908 that the tremendous financial 
and technical obstacles were overcome 
through the combined business acumen 
of W. G. McAdoo and engineering skill 
of Jacobs and Davies. Mr. Jacobs, who 
had come here from England, had pre- 
viously demonstrated the effectiveness 
of the compressed-air-shield method of 
tunneling by excavating a small bore 
underneath the East River to carry gas. 
The McAdoo twin tubes and the Penn- 
sylvania Railroad tunnels that were 
started in 1900 were for rail transporta- 
tion. The construction of subways also 
was begun in 1900. In the years that 
followed, numerous tubes were driven 
underwater to provide connections with 
the boroughs of Brooklyn, Queens, and 
The Bronx. 

When the automobile arrived on the 
scene, new problems appeared. Many 
of Manhattan’s streets had to be re- 
vamped and express highways built to 
accelerate traffic. More bridges and 
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subaqueous tunnels were needed to con- 
nect with through routes. The Tri- 
borough, Whitestone, Goethals, and 
other spans were erected. In 1920 work 
was launched by Clifford M. Holland 
on the first vehicular tubes between 
New York and New Jersey. He didn’t 
live to see their completion in 1927, but 
they were named for him in recognition 
of his devotion to the project. Another 
Hudson vehicular tunnel—the Lincoln— 
came next, and then the Queens-Mid- 
town Tunnel. Even all these facilities, 
plus the numerous ferries that ply the 
waters, have failed to provide free flow 
of traffic for New York’s million auto- 
mobiles and the sizeable number of vis- 
iting cars. That is why sand hogs and 
hard-rock tunnelers are again burrowing, 
and this time under the harbor waters 
between Manhattan and Brooklyn. 
Subaqueous boring is an old story to 
New York construction men, but it is 
still ticklish business that must be thor- 
oughly planned and meticulously exe- 
cuted. The Brooklyn-Battery Tunnel 
encountered geological problems that 
called for even more care than usual. 
At one end it is in rock that is none too 
thick or stable overhead for comfort, 
while at the other end it pierces silt and 
mud. Knitting the oppositely advancing 
sections together with precision and 
security was a man-size job that has 
now fortunately passed through the 
critical stage. Credit for skillful and 
efficient performance of hazardous work 
is due all those who have had a part in 
conceiving and carrying out this mo- 
mentous engineering undertaking. 


BIRTHDAY OF U. S. IRRIGATION 
ODERN irrigation in the United 
States is an even 100 years old. 

The Mormon pioneers initiated it in 
July, 1847, when they dug a ditch near 
Great Salt Lake to divert water from a 
creek to their newly planted potato 
patch. Since then irrigation has become 
a vital instrument in the development of 
lands comprising one-third the area of 
the country and one-fifth of its popula- 
tion. 

To produce crops successfully it is 
necessary to supply the soil with from 
20 to 25 inches of water, and it must be 
well distributed throughout the growing 
season. Sixteen of our western states 
cover 740 million acres having an aver- 
age annual precipitation of less than 20 
inches. Twenty percent of this land re- 
ceives less than 10 inches of water in an 
average year. The deficit must be made 
up by impounding and distributing sur- 
plus run-off water. Thus far, only 22 


million acres have been irrigated—a 





mere 3 percent of the total—and half of 
those acres are still inadequately watered. 

Even so, approximately 40 percent of 
all the water that runs off in surface 
streams is now being utilized. In othe 
words, if all the available stream water 
were conserved and distributed, there 
would be only enough to meet the short. 
age in the case of the 22 million acres 
now being irrigated and to supply an 
adequate quantity for an additional 22 
million acres. This means that only 
about 6 percent of the land can ever be 
brought to full crop production. 

In the beginning, settlers merely di- 
verted water directly from streams to 
low-lying lands. As higher lands were 
brought under cultivation, it became 
necessary to tap the waters farther up- 
stream and to build longer canals. To 
insure a supply during the late growing 
season, when stream flows diminished, 
storage reservoirs had to be constructed. 
These were filled during the spring 
floods and drawn down later as needed. 
As more extensive works were required 
costs went up, and there came a time 
around the turn of the century when 
farmers, working singly or in groups, had 
about reached the limit of their ability 
to finance such projects. It was ap- 
parent that government help would 
have to be provided, and this was made 


possible by the creation, in 1902, of the ! 


U. S. Bureau of Reclamation upon the 
recommendation of President Theodore 
Roosevelt. Since then, bureau-built fa- 
cilities have supplied water for growing 
five billion dollars worth of crops—a 
sum more than five times the cost of*the 
construction projects involved. 
Currently, the bureau has a long- 
range program which contemplates the 
expenditure of 14% billion dollars to 
harness western rivers for irrigating 
water, to produce power, to control 
floods, and for other incidental benefits 
such as recreation facilities and the con- 
servation of wild life. The schedule for 
the 1948 fiscal year calls for 195 million 
dollars worth of work, but it will have 
to be curtailed unless Congress appro- 
priates an additional 36 millions. 
Reclamation is not boondoggling. 
From its inception, the bureau has been 
run on a businesslike basis. Farmers sign 
contracts in advance of construction 
that provide for repayment of money 
spent for irrigation. Where power-gen- 
eration features are included, the balance 
of the cost is returned to the Government 
through the sale of electricity. Because 
virtually all our beet sugar and an ap 
preciable proportion of our meat and 


many other food products come from 


these westérn irrigated lands, all of us 
are affected by the bureau’s activities. 
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To obtain the effect of 


“Steam” swirling clouds of steam 
from desired for a series of 
Dry Ice window displays, Lord & 


Taylor, one of New York 
City’s fine department stores, made use 
of dry ice and compressed air. ‘Two 
hundred pounds of the solidified carbon 
dioxide was placed on a sheet of glass 
each morning, and the white vapor given 
off by it. was blown about by compressed 
air at 2 pounds pressure directed against 
the block from opposite directions by 
means of two hose lines. 
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For originating the tech- 
nique of shot peening to 
harden and increase the 
durability of metal surfaces, 
F. P. Zimmerli, of Detroit, 
Mich., will be given the 1947 Albert 
Sauveur Award by the American Society 
of Metals. The method is widely used 
in hardening metal parts of machinery 
ranging from aircraft and automotive 
engines to turbogenerators. It was de- 
scribed in our January, 1947, issue. 
About twenty years ago Mr. Zimmerli 
conceived the idea that shot peening 
would increase the fatigue life of springs, 
and the company with which he was 
associated first applied it for that pur- 
pose in 1929. The citation states that, 
“In many cases, the application of the 
knowledge we now have on the subject 
of surface stress is dependent on the ex- 
tensions of the original work, but is 
nonetheless based on Zimmerli’s early 
investigations.”” Shot peening is done 
by propelling steel pellets against a met- 
al surface with a stream of compressed 
air, the technique being similar to that 
of sand or shot blasting. Mr. Zimmerli is 
chief engineer of the Barnes-Gibson- 
Raymond Division of the Associated 
Spring Corporation, Detroit. He is a 
graduate of the University of Michigan, 
where he formerly taught. 


Shot 
Peening 
Award 
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An old and scarce U. S. 


Lincoln Patent Office publication 
Invention owned by the William L. 
Revealed Clements Library at the 
University of Michigan 

reveals that Abraham Lincoln was 


granted a patent on May 22, 1849, 
for an invention designed to ease river 
boats over shoals and sand bars. As 
described in the patent application writ- 
ten by Lincoln’s law partner, William 
H. Herndon, the gist of the scheme 
was “to attach a kind of bellows on 
each side of the hull of a craft just 
below the water line; and by an odd 
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system of ropes and pulleys, whenever 
the keel grated on the sand, these 
bellows were to be filled with air; and 
thus buoyed up, the vessel was expected 
to float clear.”’ It is said that Lincoln 
conceived the idea after being a passen- 
ger on a Great Lakes boat that assisted 
another vessel in getting off a sand bar. 
Being an expert whittler, the inventor 
fashioned a wooden model of his inno- 
vation with a jacknife. The model is 
still in the Patent Office. 


oR: ® 


All riding horses for police 

Small service in the British West 
Horses Indies since 1927 have been 
Needed shipped there from Canada. 
Small animals weighing from 

900 to 1100 pounds are selected for the 
purpose because they eat less than larger 
ones. This is important in view of cur- 
rent prices in the islands of eight cents a 








**There he noticed it was wet, so 
he ran hell bent down the road.”’ 





pound for oats and six cents for hay. 
Recently three mounts were sent to the 
Commissioner of Police for Barbados and 
twelve to the head of the force in Trini- 
dad. The horses are purchased by the 
Dominion Department of Agriculture 
from breeding stations that it has helped 
to maintain in the Province of Ontario 
for the past 25 years. 
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Rising mining costs have 

Famous’ reduced profits of all 
Rand Mine South African gold mines 
Closing and even forced some of 
them to close. The latest 

victim of these economic conditions is 
Van Ryn Gold Mines Estate, which 
curtailed operations on July 1 and an- 
nounced its intention to close down 


entirely within a few weeks. The Van 
Ryn began crushing ore in 1892, and the 
present company dates back to June 22, 
1894. Up to June 30, 1946, a period of 
52 years, it had produced 22,482,607 tons 
of ore with a yield of 4,860,462 ounces of 
gold, valued at 25,013,632 pounds ster- 
ling. Dividends of 4,082,000 pounds 
sterling were paid, equivalent to 933 
percent on the invested capital. In 
June, 1947, the mine was employing 370 
Europeans and 3161 Natives. For some 
years past, the ore has averaged less than 
$4 in gold per ton, and working costs 
have gradually increased until no margin 
of profit is possible. 


Coe Ss 


An advertisement of the Bell 
Telephone Company of Neva- 
da in a mining paper in that 
state tells of a new steel wire 
so strong that the number of 
poles needed on rural telephone lines can 
be cut nearly in half. With the wire 
previously available, poles were general- 
ly 250 feet apart, whereas the new prod- 
uct permits placing them on 400-foot 
centers and more. This will obviously 
make scarce materials go farther and at 
the same time speed up construction. 
The improved wire, which is especially 
applicable to rural service, was devel- 
oped by the Bell Laboratories. The com- 
pany also announces that rural subscrib- 
ers may expect fewer people on their lines 
and the gradual replacement of crank- 
type phones with modern instruments 
like those common in urban communities 
for some years. 


Better 
Phone 
Wire 
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General Electric Company: 


Flood has supplied Crown Zeller- 
Proof bach Company’s paper mill 
Motors at West Linn, Oreg., with 


six 2300-hp. synchronous 
motors that are protected against com- 
plete submersion. They will drive wood- 
pulp grinders that are normally in the 
dry but that may at times be covered 
with water, since the mill is located on 
the bank of the Willamette River, a 
stream that sometimes rises 40 feet dur- 
ing the spring thaw. On those occasions 
the mill has to suspend operations. The 
motors are completely inclosed by rein- 
forced-steel end plates with ventilating 
holes which will be open while the motors 
are running but will be sealed during 
flood periods. As a further precaution 


against damage, compressed air will be . 


blown into the motor frame through a 
pipe connected at the top of each cas- 
ing. This will serve to maintain pres- 
sure within and exclude the water. 
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Machine Removes Seale from Welded Axle Housings 


S A RESULT of processes that were 

developed during the war, an auto- 
mobile manufacturer has been able to 
save materials and machining costs by 
substituting a stamped and welded tube 
for the conventional cast and machined 
rear axle housing. This change, how- 
ever, was not effected without difficul- 
ties. When the halves were seam-welded 
together a scale formed on the inside of 
the tube and it was feared that it would 
eventually flake off and mix with the 
differential-gear lubricant to form an 
abrasive that would harm the gear. 
When high-pressure sprays were found 
to be ineffective, the concern turned to 
the Howard Engineering & Manufac- 


turing Company for a mechanical 
method of removal. 

The machine that was developed 
works automatically and is equipped 
not only to loosen the scale but to wash 
the inner and outer surfaces. The work 
is carried through it on a conveyor belt 
with an indexing arrangement that 
stops each housing as it arrives at the 
first station. There a steel brush is 
pushed into it by a pneumatic cylinder 
and, as it revolves, a cleaning solution 
is sprayed in and around the wires as 
well as the tube’s exterior, cleansing 
the walls and flushing away the scale 
and other foreign matter. After a pre- 
determined interval the air cylinder re- 











INTERNATIONAL NEWS PHOTO 


NEW ARMY AIR DREADNOUGHT 
This 139-ton Consolidated-Vultee B-36 plane can carry an atom bomb to any in- 
habited area on earth and return to its base without refueling. Its maximum load 
capacity for short trips is 36 tons, enabling it to take along its own fighter escort 
planes and launch them when near the objective. The craft is pressurized for the 


comfort of its 12-man crew during stratospheric flight. 


Following tests of the 


initial model, the Army announced that it had ordered a “substantial quantity” 


of the new bombers. 


The lower view shows a crew member on his back pulling 


himself through an 85-foot-long pressurized magnesium-walled tunnel that con- 


nects the fore and aft compartments. 
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tracts the brush into a cabinet, where jt 
remains when not in use. Then the cop. 
veyor moves to the next stop where the 
housing is dried inside and out with 
blasts of hot air. 

During the successive operations the 
work is held in correct position. Move. 
ment of the brush, which is connected 
by a shaft to the pneumatic cylinder, ig 
regulated by valves which are synchro. 
nized to function when the indexing 
mechanism goes into action. Metering 
valves in the air-supply line permit cloge 
control of the brush travel, and air 
ranging in pressuré from 60 to 90 psi, 
may be used to actuate the cylinder. 
Four machines of the type described 
have been installed and are said to have 
solved the problem. 


Sound Waves Inspect Metal 


URING the war, German techni- 
cians developed a supersonic method 
of locating bubbles in sheet metal too 
minute for detection by X-ray or mag. 
netic processes. A report on the device 
prepared by Dr. G. J. Thiessen, a mem- 
ber of the National Research Council at 
Ottawa, Canada, states that the method 
tests sheet metal for imperfections by 
comparing the energy of supersonic vi- 
brations before and after passage through 
the metal. Anything greater than the 
normal drop in transmission indicates 
the presence of a flaw. Experiments have 
shown that a bubble only one-hundred 
thousandth of a millimeter in diameter 
can cause a hundredfold drop in energy. 
Slag- or rust-filled bubbles do not cause 
a drop of like magnitude but, even so, 
are readily discovered. 
The supersonic vibrations are gen- 
erated by a 15-watt quartz-crystal send- 
er that operates at 1000 kilocycles and 
“‘wobbles”’ the frequency 100 cycles per 
second to prevent standing waves in the 
metal undergoing test as well as between 
the sender and receiver. The vibrations 
are transmitted by a metal block toa 
narrow chamber of running water which, 
in turn, passes them on by making con- 
tact with one edge of the test metal. A 
similar arrangement picks up the vibra- 
tions at the other edge and forwards 
them to the receiver. The sending and 
receiving units are attached to opposite 
ends of a long pair of tongs that straddle 
the sheet, move along its edges, and are 
kept in contact therewith by. hand pres- 
sure or by springs in the tong handles. 
Full details about this and other 
methods of inspecting metals are con- 
tained in a report, entitled The Non 
Destructive Testing of Materials and X- 
Ray Protection Methods, which can be 
obtained in photostat, microfilm ($1), oF 
mimeographed form (25 cents) from the 
Office of Technical Services, Department 
of Commerce, Washington 25, D. C. 
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COMPRESSED AIR HANDBOOK 





New Books 











Reference Volume on Pneumatic Equipment and Practices for 
Both the Operating Man and the Layman 


uses of compressed air, relatively 
little literature has been available to 
assist engineers and others in the in- 
stallation and operation of air compres- 
sors and air-powered tools and equip- 
ment. The need for such assistance is 
great, and to meet it partially Com- 
pressed Air and Gas Institute has pub- 
lished Compressed Air Handbook. 

The volume is designed to serve as 
a source of reference data for technical 
and engineering purposes and to inform 
both the student and the layman of 
the adaptability, flexibility, and useful- 
ness of compressed-air power. In ad- 


Dyes of the extensive and varied 


dition to considerable data of recent 
origin that has not been available pre- 
viously in a single book, it contains in 
revised and improved form all the re- 
ference material formerly published as 
Trade Standards. 

Nineteen of the nation’s leading manu- 
facturers of compressors, air-operated 
tools, and allied equipment constitute 
the membership of the Compressed Air 
and Gas Institute, and they have pooled 
their experiences and knowledge in the 
new handbook, which has been in course 
of preparation for two years. An idea 
of its contents may be gained from the 
following chapter headings: Typical Ap- 


plications of Compressed Air, Represent- 
ative Types of Compressor Installations, 
Portable Air-Operated Tools and Rock 
Drills, Engineering the Compressor In- 
stallation for Maximum Efficiency, and 
Compressed Air Engineering Data and 
Test Procedure. 

Compressed Air Handbook contains 
four hundred 6x9-inch pages, with 247 
illustrations, including photographic re- 
productions and diagrams. It is bound 


in stiff-backed simulated leather, with - 


gold-embossed lettering. Available from 
Compressed Air and Gas Institute, 90 
West Street, New York 4, N.Y. Price 
$3 in the United States; $3.50 elsewhere. 





ILLUSTRATIONS FROM “COMPRESSED AIR HANDBOOK” 





The actual pressure available at a 
pneumatic tool can be learned, as 
shown above. A hypodermic needle, to 
which a gauge is attached, is inserted 
into the air hose close to the tool and 
the reading taken. When the needle 
is withdrawn, the hole seals itself. 


OSEPH R. LINNEY spent the early 

part of his adult life in the anthra- 
cite coal-mining district around Scran- 
ton, Pa., and rose to an executive posi- 
tion with one of the large operating com- 
panies. More than a quarter-century 
ago the same concern assigned him to 
direct the nation’s largest magnetite 
iron mines in the Adirondack Mountains 
ofnorthern New York. These properties, 
some located near Port Henry and others 
near Plattsburg, have been worked since 
1938 by the Republic Steel Corporation. 
Mr. Linney served as general manager 
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The controlled breathing apparatus 
shown above in the hands of a nurse has , 
saved many lives in hospitals. Inter- 
mittent pulsations of compressed air 
simulate the natural action of breathing 
when a patient needs this assistance 
while on the operating table. 


A Mining Romance 


of the mines until a year or two ago. 
His two sons Robert and William, well 
known in the sports world as makers 
and breakers of bobsledding records, are 
now in charge of them. 

These biographical notes are set down 
here because there is much similarity 
between the career of Joe Linney and 
that of Jim Lane, the hero of a novel 
with which Mr. Linney has busied him- 
self since retiring from mining. In his 
introduction the author states that the 
story is a combination of fiction and 
fact, but admits that the inspiration for 


Meat loaves baked in a packing house 
were formerly removed from their pans 
by pounding the latter on a table. This 
took time and labor and was hard on 
the pans. A jet of compressed air ap- 
plied around the edges of a loaf now 
quickly loosens and ejects it. 


writing it came out of his own experience 
in the mining field. In any event, the 
novel opens with Lane, a young mining 
engineer, being transferred from the 
Pennsylvania anthracite mines to the 
New York iron mines, and then traces 
his steps in rehabilitating the run-down 
properties and instituting new milling 
methods to produce a concentrate of the 
required iron content for commercial 
steel-plant utilization. He succeeds with 
the aid of Betty Dale, a community 
nurse, and their romance forms one of 
the main threads of the tale.,; 


231 





ity UTS 


i 
(ie 
1 
i 
i : 
He 































f 
4 


Ye aetna ek Hw 


Se bik Aone alin 




















AUTHOR, FISH, AND LOCK 


British soldiers, working under the 
Royal Engineers, spent five years and 
$5,000,000 building 47 locks and 24 
dams and digging 6 miles of canals to 
enlarge the Rideau Lakes and to con- 
nect them into a 126-mile navigable 
waterway. Little Rideau Lake is the 
high point, from which there is a 277-. 
foot descent to Ottawa and one of 161 
feet to Kingston. One dam, at Jones’ 
Falls, is 400 feet long, 80 feet high, and 
300 feet thick at the base. The masonry 
in the dams and lock walls consists of 
accurately cut limestone blocks, laid 
without the aid of machinery in tiers, 
that are in as good condition today as 
when they were put there. The original 
massive lock gates were of oak. Now 
they are of Douglas fir, and they are re- 
mewed on an average every ten years. 
All locks are 124 feet long, 24 feet wide, 
and 6 to 8 feet deep. One of them is 
shown at the right filling with water. 
At the top Clint Fleming is contem- 
plating a large-mouth bass. 


MAN who has devoted 45 years to 

guiding fishermen knows a lot about 
both fishing and human nature. That is 
probably the reason why a new book, 
‘When the Fish Are Rising, makes good 
reading. Its author, Clint Fleming, has 
spent almost half a century with fish 
and people, and the fourteen stories that 
make up his maiden effort at writing 
cover many types of both. Consequent- 
ly, you don’t have to be a fisherman to 
enjoy it. 

Fleming does his guiding in the Rideau 
Lakes district of Canada, and his intro- 
ductory chapter on its historical back- 
ground will interest construction men 
and engineers. The lakes were canalized 
‘by order of the Duke of Wellington fol- 
lowing the War of 1812. Fearing further 
trouble between Canada and the United 
States, he built a waterway from Ottawa 
to Kingston over which troops and sup- 
plies could be moved as an alternate 
route to the Yankee-fortified St. Law- 
rence River. The canal, of whose 126- 
mile length only 6 miles had to be dug, 
never had to be used for military pur- 
poses, but it did provide one of the 
finest fishing grounds in North America. 
It is now largely patronized by vacation- 
ists from the United States. 
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Through the pages of the book pass 
expert anglers with their expensive out- 
fits, native Canucks who catch their 
share of fish with heavy poles cut in the 
bush, and tired businessmen who often 
find the tonic of the outdoors better for 
their real or imaginary ills than medicine. 
The finny characters include pike, wall- 
eye, muskellunge, lake trout, and espe- 
cially large- and small-mouth bass. 
From a lifetime of experience, the author 
writes of their habits, peculiarities, ob- 
stinacies, and of the best lures and tech- 
niques for taking them. 

Woven into the stories are word pic- 
tures of the natural beauty of the Rid- 
eaus, the author’s fishing tips, theories 
on conservation, and philosophy of life. 
The duties of a guide are also set forth. 


Tales of the Rideau Lakes 





In his day, Fleming estimates, he hag 
prepared 5000 shore dinners, and he 
touches pleasantly on that subject. His 
secret of why these meals taste so good 
is explained in his reply to a lady who 
had just helped herself to a second sery- 
ing of bass despite the fact that “she 
just couldn’t eat fish at home.” To her 
he said: 

“Oh, I just stir in a few laughs, adda 
little smell of white cedar and a touch of 
wood smoke, and some of our good 
Canadian fresh air. It makes quite a 
dish.”? That’s the way with Clint’s book. 
As reading fare, it makes quite a dish. 

Published by Duell, Sloan and Pierce, 
Inc., 270 Madison Avenue, New York, 
N. Y., and obtainable from our Book 
Department. Price $3.50. 





New Process Foreeasts Wider Use of Titanium 


ILOT-PLANT operations at Boul- 

der City, Nev., by the U. S. Bureau 
of Mines may lead to a wider use of 
titanium, which is described as a light 
metal of exceptional chemical and physi- 
cal properties. Ductile in the pure state 
so that it can be fabricated and worked, 
it is said to be superior to aluminum and 
magnesium on the basis of strength and 
weight and to possess many of the valu- 
able properties of stainless steel. How- 
ever, it has been difficult to produce in 
the pure state, and that has limited its 
industrial application. 

By the new process developed by the 
Bureau of Mines, pure titanium chloride 
is dripped onto molten magnesium in 
the presence of helium under slight pres- 
sure. The mixture thus obtained is wet- 
ground, screened, and’ leached with 
dilute hydrochloric acid, yielding a 
powder that is pressed into briquettes 
and sintered at 1830°F. under a high 


vacuum to remove the hydrogen picked 
up during leaching. The sintered ma- 
terial, it is claimed, can be rolled at room 
temperature with reductions of 20 per- 
cent before annealing, or of as much a8 
75 percent at 1200°F. Output of the 
pilot plant is about 100 pounds of pure 
titanium a week. _ 

Though cost of production by the im 
proved method is still relatively high, 
the expectations are that large-scale 
operations will effect some economies. 
Be that as it may, the simplified reduc- 
tion furnace promises to make pure 
titanium available for uses where its 
favorable properties outweigh price and 
for the manufacture of airplane parts; 
diaphragms that are maintained undef 
tension; spindles, spools, and other work- 
ing components of textile machinery; 
certain types of springs; and other pro 
ducts where lightness, strength, and re 
sistance to corrosion are vital factor. 
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Designed for production-line assem- 
bly, a pneumatic hand tool for crimping 
solderless electrical terminals onto wires 
has been announced by Aircraft Marine 
Products. Built for wire sizes from 22 
to 14, the unit makes complete connec- 
tions as fast as operator can insert the 
wire and pull the trigger. The toggle 
action employed provides 2000 pounds 
crimping pressure with air at 85 pounds 
psi. and low consumption. Hardened 
tool-steel crimping jaws are readily inter- 
changeable for the various types of 
solderless terminals manufactured by 
the company and accommodate a num- 
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ste so good ber of sizes. Tool is said to be small 
a lady who enough for service in hard-to-reach 
econd sery. & SPots and light enough to prevent opera- 
that “she fatigue when used continuously. 
” Tom Detection of faulty bearings in en- 
gines of automotive vehicles is the pur- 
= a pose of a portable device developed by 
"our good the Federal-Mogul Corporation. It does 
ces quite & its work without the necessity of tearing 
lint’s boa down the engine, it is claimed; only in- 
tite a da volves dropping the oil pan and hooking 
and Pierce, § °P the equipment to determine the con- 
New York, dition of all main, connecting-rod, and 
our Bal camshaft bearings, as well as of the oil 
lines in any full-pressure lubricating 
system. Detector supplies clean oil at 
constant pressure and indicates leaky, 
a tight, or defective bearings or plugged 
lines by the volume of the escaping oil. 
gen picked 
ntered ma- Rubber-bonded abrasives in stick 
led at room § form are being made by the Sandusky 
of 20 per § Abrasive Wheel Company for a wide 
as much a8 § variety of metal-finishing operations. 
put of the § The material can be cut with a jacknife, 
nds of puré § file, grinding wheel, hack or band saw 
and enables tool and die men, pattern- 
by the im- § makers, etc., to provide themselves with 
ively high, § special shapes for cleaning, deburring, 
large-scale } and polishing threads, grooves, corners, 
economies. § Curves, and other contours. Sticks are 
ified reduc- § available in fine, medium, and coarse 
make pure § grains; in 3-, 6-, and 8-inch lengths; and 
where its § in four standard shapes—reccangular, 
n price and § square, triangular, and round. 
lane parts; SO -=- 
ined under Made in two sizes for light and heavy 
other work- § duty, the improved Kant-Mar hammer 
machinery; § ®Mnounced by Schmidgall Products is 
other pro § said to be tough enough to take punish- 
th, and r& @ ment and yet soft enough so as not to 





tal factors. 
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damage delicate surfaces. Either size is 
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Industrial Notes 


available in a plain. model or with re- 
placeable tips of Velv-Alum, a precision- 
turned special aluminum alloy that does 
not chip. Handle of selected-grade 
hickory fits into oval hole in head to 
insure tight hold. 





Two new air arbor presses that com- 
bine the features of arbor and kick-type 
machines have been designed by Air- 
Trol to supplement its line of fast-action, 
spring-return pneumatic cylinders for 
material-holding operations. One is a 
heavy-duty model weighing 72 pounds, 
and the other a 40-pound unii deliver- 
ing, respectively, around % and 4 ton 
at 150 pounds line pressure. Presses are 
set for a given application by regulating 
the air pressure, thus always insuring 
just enough to do uniform work and to 
obviate the danger of crushing incident 


to manual operation. When controlled 
by foot valve to leave hands free, ma- 
chines deliver full stroke with less than 1 
inch movement of pedal. Cylinder 
brackets are adjustable on the column 
to provide a ram clearance ranging from 
0 to 6 inches. 





Ingersoll-Rand Company has recently 
added a 4-point detachable bit of the 
stud type, designated as the Stud Jack- 
bit, to its line of rock-drilling equipment. 
The new design, shown at the right, per- 
mits making the bit, stud, 
and drill rod of materials 
best suited for the func- 
tions peculiar to each and 
to place more material 
especially at points in the 
bit where it is most need- 
ed. The result is a tool of 
increased strength which, 
in combination with care- 
fully worked out wing 








curves that allow gauge reductions of '/jg 
inch and less, makes it possible to drill 
faster than normally, as well as to start 
holes with smaller bits and still bottom 
them the same size as before. The bit is 
said to retain its proportions with suc- 
cessive resharpenings and to perform 
like a new one throughout its lifetime. 

The Jackstud is factory-made of high- 
grade carburized alloy steel. One end is 
deeply furrowed and cone-shaped and is 
driven cold into the heated rod. This 
work can be done on an I-R sharpener 
with the aid of a set of special accesso- 
ries. The bit end has case-hardened re- 
verse buttress threads that keep their 
shape and extend right up to the driving 
shoulder—there is no undercut into 
which the bit skirt can upset and be- 
come locked. Bit is therefore easily de- 
tached from the rod. Further informa- 
tion is contained in a bulletin—Form 
4062—obtainable from Ingersoll-Rand 
Company, 11 Broadway, New York 4, 
N. Y., or any of its branch offices. 

An inorganic membrane for use with 
waterproofing compounds has been in- 
troduced by the Lexington Supply Com- 
pany. The fabric is made of Owens- 
Corning Fiberglss and is of open-mesh 
weave to. permit full impregnation by 
coal tar or by asphalt bitumens. So 
treated it adheres firmly to rough and 
irregular surfaces, molding itself to the 
contours, and is suitable for the pro- 
tection of roofs, brick and concrete walls 
above or below ground, and for many 
other purposes in the construction in- 
dustry. Called Glasfab, the yarn does 
not rot and does not char or burn when 
a hot compound is applied. Neither do 
the fibers carry moisture into the water- 
proofing by capillary action nor permit 


the escape of volatile oils essential to its 


durability. Because of these inherent 
qualities of glass, the membrane is said 
to give the impregnating materials much 
longer life than they have normally. 





Experimental work conducted in the 
chemistry laboratories of the University 
of Michigan have resulted in a machine 
that makes use of a stream of electrons 
to study the atomic structure of metals 
and gases and to identify invisible films 
of foreign materials on metal surfaces. 
The unit is based on a model developed 
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High pressure hydraulic lines 


High and low pressure air lines 


De-Watering and drainage lines 
e Ventilating pipe 
e Water supply lines 


Sludge lines 


Sizes from 4” to 30” in diameter with fittings, connec- 
tions and fabrications to meet any mining requirements. 





NAYLOR PIPE COMPANY 


1245 East 92nd Street € Chicago 19, Illinois 
New York Office: 350 Madison Avenue e New York 17, N. Y. 
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by Prof. Lawrence O. Brockway ; 
consists basically of a vacuum chambe 
with a holder for a specimen in the cent 
and another for a photographic plate y 
the opposite end of the source of ¢ 
trons. The metal to be examined int 
rupts the flow of 40,000-volt elect Fa 
produced by the machiné, causing they 
to be deflected and to expose the neg 
tive. Because each metal breaks up th 
stream in a distinct pattern, the phot 
graphs obtained differ, and it is therefow 
possible to identify unknown substance 
by comparing the diffraction pattem 
with those of substances previous) 
identified. This new method of analyz. 
ing metal surfaces is said to have numer. 
ous fields of practical application, in. 
cluding painting, lubrication, electro. 
plating, and welding. Cros 











































































Officials of the Refractories Division} 9 
of The Babcock & Wilcox Company) 3°‘ 
have announced the development of a] joss. 
concrete, designated as B & W Kaocast, Ohic 
that readily withstands temperatures as} P"¥! 
high as 3000°F. The material may be ‘° 
poured like ordinary concrete or applied) is b 
by ramming, and may be used for the| soug 
fabrication of special shapes or to form| #4 
part or all of the furnace lining. Ihj|——= 
laboratory and protracted service tests} For 
the material is said to have shown ex-| inghor 
cellent stability and resistance to dis-| duced 
integration under repeated heating and| that i 
cooling cycles, small volume change on| house 
initial firing, and negligible shrinkage) ordinz 
and expansion under continuous service| ment, 
at high temperatures. Among other ap-| would 
plications listed for the refractory are:| stant] 
as a covering for studs in water-cooled| keep i 
furnace walls, for making high-tempera- 
ture baffles, and for deep-patching of| To 
spalled or eroded brickwork. 85 p 











ERASER OF GLASS 
The ends of myriads of hair-thin glass 
fibers encased in a plastic holder form 
the rubbing surface of a new type 
writer eraser produced by The Eraser 
. Company, Syracuse, N. Y., under the 
name of Rush-Fybrglass. The fiber 
sheaf is moved in or out like the lead 
in a mechanical pencil and can be re 
placed by a refill when depleted. The 
maker claims it works with such light 
pressure that no shield is needed to 
protect carbon copies from smudging. 
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/ PUNCTURE SEALANT 


(NO INNER TUBE) 





TUBELESS TIRE 


Cross section of a tubeless pneumatic 
tire now being tested by The B. F. 
Goodrich Company, Akron, Ohio. The 
puncture sealant permits it to be 
driven over upturned spikes without 
loss of air. A taxicab fleet in one city, 
Ohio State police cars, and some 
privately owned cars are using the 
tires experimentally and they are now 
being offered for limited sale. The tire 
is believed to have attained a goal 
sought by manufacturers since the 
advent of the automobile era. 





For deep-sea diving operations, West-. 


inghouse Electric Corporation has pro- 
duced a 1000-watt incandescent light 
that is about the size of the average 
household lamp. It is not suitable for 
ordinary use, however, because its fila- 
ment, which almost touches the bulb, 
would cause the light to burn out in- 
stantly unless surrounded by water to 
keep it cool. 





To discover the oldest installations of 
8 percent Magnesia insulation still 
serving effectively, The Magnesia In- 
sulation Manufacturers Association has 
announced a contest with sixteen prizes 
is awards. The first is a $100 Savings 
md, and there are five second and ten 
awards. Each second-prize winner 
receive a Telechron electric cyclom- 
tter-type clock, and each third an elec- 
fic desk clock. Eniry blanks may be 
tbtained from the association, 1317 F 
Street, N. W., Washington 4, D.C. Con- 
test closes on October 10. 





)Draw-Kleen, if it does all that is 


ed for it, should prove a boon to 
men, especially in humid weather. 
The material is in the form of soft, dry 
crumbles and is dispensed from a shaker- 
top can. It is sprinkled on paper or 
wacing cloth before drawing is started 
and brushed off after rubbing when com- 
Dleted, leaving surfaces free from per- 
firation, dirt, and pencil smudges. 
Draw-Kleen is a product of Craftint 
Manufacturing Company, Cleveland 10, 
Ohio, and is also suitable for cleaning 
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“VIG? VICTAULIC SAYS... 


“Here’s Your Pumping Secret 
to LOW Maintenance Costs!..” 








“Mister, if you want LOW maintenance costs in your 
piping system... Victaulic COUPLINGS and FITTINGS are 
your answer! 

“Victaulic COUPLINGS give piping systems a union at 
every joint. This, with the two-bolt simplicity of Victaulic 
Couplings, means that any pipe length, valve, or fitting 
can be quickly, easily unbuttoned and removed for re- 
pair or replacement — without damage to pipe ends or 
couplings — without backing off adjoining sections! 

“Also, Victaulic Couplings are engineered to grip pipe 
ends all around. Joints are positive-locked, slip-proof, 
can’t pull out or blow off under pressure, vibration or 
sag... with expansion-contraction taken care of auto- 
matically! 

“And that’s only half of it. Victaulic FITTINGS are the 
perfect running mate for Victaulic Couplings when it 
comes to keeping costs down. The long-and-easy sweeps 
designed into Victaulic Fittings reduce internal friction 
to a minimum... lowering pumping costs yet increasing 
delivery! 

“So, Mister, remember... for LOW COSTS in both 
maintenance and pumping — make your piping system 
ALL Victaulic!” 


Write for new Victaulic Catalog and Engineering Manual 


VICTAULIC COMPANY OF AMERICA 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
Victaulic, Inc., 727 W. 7th St., Los Angeles 14, Calif. 
Victaulic Company of Canada, Ltd., 200 Bay St., Toronto 1 
For export outside U. S. and Canada: PIPECO Couplings and Fittings: 
Pipe Couplings, Inc., 30 Rockefeller Plaza, New York 20, N. Y. 











SELF-ALIGNING PIPE COUPLINGS 


Have you considered Victaulic 
for your piping requirements? 
Sizes— 4” through 60° 


Copyright 1947, by Victaulic Co. of America EFFICIENT FULL-FLOW FITTINGS 








i SS 


ae Suet 
- 










































LS EINE, ERS: EEE 


LES TAG a a OE aa 


ES SSS ee = 
rs mc ens age a CI MEETS 





































prem NNR: 


Se seemed casas a HET: atte Sa aREN 2 
vce ah cabo ar a LRAT CR NS 


the Forgesmithing factor in OK : steel forgings 


® Mighty as is the power of the 
forging press, the long acquired 
skill of the forgesmith is a most 


temperature, completion of the 
forgesmithing before the ingot 
cools below safe working heat and 
careful temperature control after 
forging to prevent cooling strains 
impairing the strength of the 
steel. As National Forge makes 
its own basic electric steel, it has 
the advantage of working with 
steel that is specifically made for 


each forging under strict metal- 
lurgical control. 

National Forge standards call 

H EA 


Let us give you the latest facts © 
and data applying to the type of 
for careful pre-heating (‘‘soak- 
ing’) to the prescribed forging 
T TREATERS 


steel forgings required in your | 
plant or product. 


vital factor. To produce correct 
grain flow without impact damage 
to the structure of the steel is a 
matter of personal skill. The me- 
tal is formed by a powerful squeeze 
which penetrates throughout the 
ingot. The proper application of 
this squeeze to produce a forging 
of uniform structure is skill from 
experience. 
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AND ORDNANCE COMPANY © 


Irvine, Warren County, Pennsylvania 


COMPRESSED AIR MAGA 








